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Title & Document Type: 8170A Logic Pattern Generator Operating and Service 
Manual 

Manual Part Number: 08170-90001 
Revision Date: November 1978 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SAFETY 



This product has hem designed nr d testeti according ft) huernational Safety Requirements. 
To ensure safe operation and to keep the product safe, the intormation, cautiot\s, and 
warnings in this manual must he h tedcd, Refer to St, 'tion f for general safety considerations 
applicable to this product. 



CERTIFICATION 

hcwlett’Packord Company certifies that this product mot its published specifications at the 
time of shipment from the factory. Hewlett-Packard further certifies that <ts calibration 
mcastrrcments are traceable to the United States National Bureau of Standards, to the extent 
allowed by the Bureau's calibration facility, and to the calibration facilities of other interna- 
tional Standards Organimion members. 



WARRANTY 

This HowloU-Pocknrd protluci Is warronicd oQolnst delects In motorlol end workmanship for a 
period of one year from date of shipment, During the warranty period, Hewlett-Packard 
Company will, at Its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated 
by HP, However, warranty service for products installed by HP and certain other products 
designated by HP will bo performed at Buyer's facility at no charge within the HP service 
travel area. Outside HP service travel areas, warranty service will be performed at Buyer's 
facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel expenses. 

For products returned to HP for warranty service, Buyer shall prepay shipping chorges to HP 
arid HP shall pay shipping charges to return the product to Buyer, However, Buyer shall pay 
all shipping charges, duties, and taxes lor products returned to HP from another country. 

LIMITATION OF WARRANTY 

The foregoing warranty sha'I not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or Interfacing, unauthorized modification 
or misuse, ope otion outside of the environmental sr.ocifications for the product, or improper 
site prepariitlon or maintenance, 

NO OTHER WARRANTY IS EXPRESSED OR „'/1PLIED, HP SPECIFICALLY DISCLAIMS 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTI- 
CULAR PURPOSE, 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. 
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY 
OTHER LEGAL THEORY. 



ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are avail, wie for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sates and Service Office, 
Addresses are ptovidodat the back of this manual. 
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SERIAL NUMBERS 

This monuol oppllos dkcclly to Instruments with 
serial number I739G001 16 and higher. Any changes 
mode In Instruments having serial numbers higher than 
the above number will be found In a "Manua* Changes'’ i 
supplement supplied with this manual, Be sure to 
examine this supplement for any changes which apply to 
your Instrument and record these changes in the manual. 
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Front handle ' Rock flange with front handle Rock flange 

Order Option 007 Order Option UOB Order Option 908 

{HP Port No, ' (HP Port No, (HP Port No. 

BO6I-00B9) 6001-0083) ' 6061-0077) 



Figure 1-3, AvallJble Rack Mounting Optlons/Accessories 












Kit Snap On 
tB4B3-GB70l 
(It WM 



Carrying Case 
Not Shown 






Kit Snap On 
/1B4B4-G870I 
(It Wiroil 



Carrying Casa 
Not Shown 



164B3A ADDRESS INPUT POD 



1B4B4A CONTROL POD 




Carrying Cose 
Not Shown 



Kit Snap On 
1B4BB-G870J 
(to Wires) 







Corrying Case 
Not Shown 



164BBA DATA OUTPUT D7-D0 POD 



1B4BGA DATA OUTPUT DtB~DB POD 



Figure 1-1. 8170A ond Supplied Accessories 
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SECTION I 

GENERAL INFORMATION 



1-1 INTRODUCTION 

1 -2 This Oporntino omi Service MnnunI coiiinins 
Inlormoiion required to Install, operate, test, adjust and 
service the Howlott-Packord Model 8170A. FlQure 1-1 
shows the mainframe end occossorlos supplied, This 
section covers Instrument Identification, description, 
accessories, specifications, and other haste Inforniotlon. 

1-3 A Microfiche version of this manual Is 

avalinbit! oiH x 0 inch microfilm tronsparencles {order 
number on title page), Each microfilm containcup to GO 
pholoduplicatos of the manuol pages, The microfiche 
package also Includes the latest Manual Chonges supple' 
ment os well os oil pertinent Service Notes, 



1-4 SPECIFICATIONS 

) “B Instrument specifications are listed In Tohio 

1-2, These specifications ore the limits ogulnst which 
the Instrument Is tested. 

1-6 SAFETY CONSIDERATIONS 

1-7 The Model 0I7OA Is a Solety Gloss 1 Instru- 

ment lit has on exposed metal chossis that Is directly 
connected to eorth vio the power supply cable), 

1 -B This operotlng and service manual contains 

Information, cautions, and wornlngs which must be 
follownd by the user to ensure sofe operotion ond to 
mointoin the Instrument In o sofe condition. 



1-9 INSTRUMENTS COVERED BY 
MANUAL 

1-10 Aiiactied to the roar of this Instrument Is o 
serlol number plate (Figure 1-d), The first four digits of 
the serlol number only change when there Is a ''gudlcont 
change to the Instrument, The lost five digits ore assigned 
to Instruments sequentlolly. The contents of this monual 
opply directly to the Instrument serial number quoted 
on the title page, For instruments with lower soriol num* 
bers, refer to the backdating Information in Section VII 
of this manuol, For instruments with higher serlol num* 
bers, refer to the Monual Chonge sheets at the end of 



this monuol. In oddltion to change Information, the 
Manuol Chonge sheets moy contain Information for 
correcting errors in the manual. To keep this manual ns 
ci-^tO'dale ond accurote as possible, Hewletl Pickord 
rucommends thot you perlodlcolly request the latest 
Manuol Change supplement. The supplement lor this 
monuol is identified with this manuoTs print dote ond 
part number, both ol which appear on this manual's title 
page, Compilmcniary copies of the supplemont mo 
avnlloble from Howletl'Pnckord, 

HEWLETT- PaTkARD GmbH 

|1536G 00062 | 

BOBLINOEN 

- 

Figure I -A, Serial Number Plotti 

1-11 DESCRIPTION 

1-12 The HP Model B170A Logic Potturn Genorolor 

is a real time lost stimulus for functional checkout of 
multl’Chonnel logic devices. Data output, suitable for &• 
or IG'bIt dJto busses. Is generated from the 1024 x B hit 
lreety>programmablo memory. Data rote moy bo deter' 
mined by Internal or external clock, lor functional testing, 
or by a 2» or 3 wire handshake lor real time data iroffic 
simulation, ROM's can bo emulated by oddresslng the 
Bl 70A's keyboard-programmable memory externally, 
IG'llny oddresslng is feasible. Manuol oddress-shift is 
available in all modes. Auto or single cycle modes allow 
continuous or single generation of dote between oporo- 
tor-defined first ond lost addresses, A trigger address, olso 
operator-defined, provides a qualifier, Dota output Is 
TTL-compatible or vorioble CMOS solociablo, ond has 
3-stote thigh Impedonce, 'tronsporent' to connected de- 
vices) capability, 3-Stote is invoked at the end of a single 
cycle, or on the nppllcotion of an oxternol stop signal. 
When programming the memory, data may be entered 
in binary, octal or hexadecimal codes. The 8170A Is 
rcmoto-progrommablo vIo HP-IB* ond RS 232C. 

* HmlowPackarti interfoco Bus, Hewlett-Packard's 
Implemenfation of lEBE Standard 488 "Standard Diaital 
Interface for Programmable Instrumentation", 

1-13 8170A Option 001 Extended Memory, 

This option provides a total freely-programmoblo 
momory copocity of 4006 x B bit (204B x 16 bit). 
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0170A Option OdZ Addraii Driver Pod 
iBriBZA. Provider 10 oddruJi linos which output thu 
B170A's Intornully-oonorniod nddross (mnmory com- 
parison (ippllcalionsK Suppllod comploto with occosso- 
rios Bs othar pods, soo 6 1-10, 

1-16 , B170A Options 007,000 and DOS provide 

handles and/or rack mountino accessories, Refer to 
PlQuro 1-3, 

1-1G B170A Option 010 provides an additional 

monuol, 

1-17 All options will he di’livorod with the Instru 
mont If ordered ot the same time ns the Instrument, 

1-18 ACCESSORIES SUPPLIED 

1-10 Thu B170A Is supplied complete with the 

foltowino llcttis (sno FlQure 1-11. 

ITEM HP PART NUMBER 



BOOmA Fuse for ?30 V operation 


2110-0202 


1 A Fuse for 1 1B V operation 


2110-0007 


Power Coble 


See Figure 2-2 


Label HP-IB oddress(6) 


7120-0BB3 


User’s Reference (Inserted In 




pull-out undm instrupionti 


OB 170-000 11 


Dotn Output Pod 7-0 


1B4B5A 


Date Output Pod IP-B 


16466A 


Address Pod 


1B4B3A 


Control Pod 


1B4B4A 


Pods ore romploto with: 




Carrying Cose 


1B40-0320 


Snop-on Kit See 


Ffg, 1-1, 1-2 


The kits consist of: 




Clip connector 


B04O-OBG3 


Hook-on clips (11/10} 


10230-62101 


ond the following wires 




with terminations; 




Wire Black 


B0B1-1216 


Wire White/Black 


6061-1217 


wire Whito/Brown 


6061-1218 


WlreWhlto/Rod 


6061-1219 


Wire Whlto/Oropgo 


6061-1220 


Wire Whitc/Yollow 


6061-1221 


Wire Whitil/Groen 


6061-1222 


WireWhitc/Bluo 


6061-1223 


WfreWhlto/Vfolett 


6061-1224 



1-20 ACCESSORIES AVAILABLE 



1 -21 Card Reader Model 16203A provides rapid 
memory londino from marked or punched cards. 




Fiijuro 1-6, Curd Reader 



1-22 Pod Connector Model 1B4B7A. This connec- 
tor assembly is for permanent InEtallnlion in a system. 
The B170A’s pods ore then simply pluuoed In ns orcoslon 
domonds. 




1-23 Front Handle and Rack Mountino Accessaries, 
Available os accessories or, if ordered seme time os instru- 
ment, os options. Refer to Floure 1-3, 

1 -24 Rom ito Progrommlng Connectors. Refer to 

Section M. 



1-25 RECOMMENDED TEST EQUIPMENT 

1 -2C Equipment required to maintein the model 

8170A Is listed In Table t-1, Other equipment can bo 
substituted If It meets or exceeds the critical spccifi- 
cotions listed In the table, 
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INSTRUMENT 


RECOMMENDED 

MODEL 


REQUIRED 

CHARACTERISTICS 


Ojumot' 


HPG3-16A 


60 (Ml lo 60 MHZ| 6-dtgit display 


DlQltuI voltmattir 


HP3^EBA 


0.1 -20V, ac rms and dc, 0.004 ?4 acturacy 


Snopo wltli prahot 


HP1710A 


too MHz bandwidth, 2-cliann8l 


PuUu aisnorowr 


HP80)2B , 


1 Hz - 2 MHz pulse, 


DiQlttit StijnaUiro 


HP B0f)4A 




Armlyzor 






Cjblo ass’jmbly *3| 


HptnyoB 


B0JLCtcm(24inl,BNC 


Cnblo aKumbly |2) 


HPMWOA 


BO n, 30cm 02 ln|, BNC 


Fcedihrouol' 


HPKMOOC 


DO n, BNC 


termination 






Resistor 




1 

2.B T2, low 


ExtamJer board (2) 


HPB06I-21CO 


2B pin 



* F “ Functfnn Ttst; A “ Adiustmcrm; T “ TronblediootlnB 



.._J 
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Modul DI70A 



CAPACiryt 8192 bit. 

Data bits fonnatt 8 bit x t02>t words or 
16 bit X 512 words. 

POWER-OPF STORAGE! litUnml baUcry provides 
memory rcteirtloii for approx. 3 weeks at room 
temperature Datlcry reebarges wlieii 8 1 70A is 
switched mi. 

OPERATING STATES 

IDLE: Permits entry of address, data and operating 
parameters. Data and OAV output in 3- date. 

ACTIVE: Continuous data output. 

UHEAK: Static data output. FWD/UACK enables 
data change by stopping addredt. 

ADDRESS MODES 

INTERNAL; Data generation in ascending address 
sct|ucnee from First i.i Last Address. Rate governed 
by clock (see ’Clocking'), 

EXTERNAL: Data output follows external address 
and enable signals, DAV geiierolcd at each new 
address. Data and DAV in 3>stalc when instrument 
not enabled. Clock and cycle modes disabled. 

Addirsss to output delay; SSO ns max. 

Enable to output delay; 100 ns lyp., 130 ns mux. 
DAV at rnln, delay, 



CLOCKING 

INTERNAL: 20 llz to 2 Mil.', In 5 decade ranges, 
odjustable by vernier. 

Rote Jitter: <0.2%. 

EXTERNAL; dc to 2 MHz. For Input specs, see 
'Auxiliary Inputs’. 

MANUAL: Operated by FWD and HACK key. 

HANDSHAKE: 2>wirc/3>wire liandsliakc capability 
selectable. Ext bandsluke signals determine timing 
of data readout. If MAN and Handsliake selected, 
FWD/BACK provides trigger for next liandsliakc 
cycle, 

CYCLE MODES 

AUTO CYCLE: Data is continuously generated between 
first oddress (F*ADDR) ond last address (L>ADDR). 



.SINGLE CYCLE; Data is generated once between F> 
mid l.'ADOR, After cycle completion, 81 70A 
leiiinis to IDLE state. 

OUTPUT SIGNALS 

DATA; Pods provide 15 output lines DO to D7 (Model 
1 5455A), and D8 to D1 5 {Model 1 5456A), Pos /neg 
true selectable on rear panel, 

CONTROL; Data valid (DAV) generated with each 
word, pos /neg true selectable on rear panel. DAV 
line via Control Pod Model 15454A, 

DA'' delay; (adjustable on rei.r panel). 
Nondiandshake; 100 ns to 700 ns. 

2- or 3-wire handslmke; 300 ns to 800 ns. 

DAV width (at H.3 V): .See foilowlng table; 



Clnck Moil( 


tlAVWidlli: 


llll.CIlKti 


Ct.K'k 1 50 in 


Mjii. CliKk 


to fik| typical) 


!•>.!. 1’tiK‘k: 




wiadi+otik- :ix)m 


2S»tik|iy|)|cal) 


Wiiiiti>:on tik 


1.1,1 V.I 1 I 1 I 1 rSOiii. 



STATUS; Idle, Active and Break states indicated on 
lines ACS and URS - fed via Control Pod Model 
15454,i; 

SlPiu»_ ACS bits 

title U) ttt 

Acme ttt lit 

tiregk LO t.O 

POD OUTPUT CHARACTERISTICS 
7TL setting 

Fan out; 5 standard TTL max. 

Levels; higli +4.5 V to +5 V; low -0.5 V to 
+0.4 V. 

Signal characteristics ( 1 standard TTL load); 
Transition times (+0.4 V to +2.4V): 25 ns typ, 
50 ns max. 

Disturted Itigli level; > +3.5 V (i.e. predioot, 
overshoot, ringing lie above this level). 
Distorted low level: < + 0.8 V (I.e. preshoot, 
ovcrslioot, rirglng lie below this level). 

Variable setting rCMOS) 

Maximum load: 50 pF (higli impedance). 

Levels; higli +3 V to +15 V adj , low -0.5 V to 
+0.4 V, 

Higli level to measurement pin voltage tracking; 
i 0.2 V typ, ± 0.5 V max. 

Signal characteristics (50 pF, + 1 5 V): 
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Tohio 1-2, SpoclMcnllons 



Tnmsllioi) limes (20'^ lo 80%): 35 iis typ» 
00 ns max. 

Distorted low level; < ^ 2.5 V 
Distorted hlgli level: > f 1 2,0 V. 

Oui|ni( protection; ali milpuis protected against 
short circuit and ext, voltages from - 1 .0 V to 
H8 V. 



AUXILIARY OUTPUTS 

TRIGGER; Generated at trigger address (T ADDU)> 

Format: NKZ. 

Level: stondardTTU 
Fan out: 5 standard TfL max, 

PROBE; +5 V dc. dOO niA max. 

POD INPUT SIGNALS 

ADDRESS: 1 2 lines (positive tme), AO to AD via 
Address Pod Model I5453A; All), AM (for Option 
001 Extended Memory) vliiControi Pod Model 
I5454A. Additional enable lines(l:Nlt EN2 ‘du 
Control Pod; EN3, EN4 via reor panel) allow a mim> 
her ofBnOA’s to be addressed from a I64)it bus; 
selectable levels pos/negfdon'l care. 

CONTROL (Model I5454A): Ready for Data (RFD) 
and Data Accepted (DAC), In 2>wire handshake, 
RFD level pos/neg selectable. In 3>w(re lmtid> 
shake, RFD and DAC conform to IEEE 488-1975. 

POD INPUT CHARAaEIUSTlCS 

Input Impedance: > 10 kO parallel < 25 pF. 

Levels: higlr > +2,0 V; low < +0.8 V. 

Max, External Voltage; i 18 V. 



AUXILIARY INPUTS 

CLOCK IN: For external clock signal input. 

START IN: External signal starts data generation. 
Prompts 81 70A transition from Idlc/Break to Active 
state, 

STOP IN: External signal stops data generation. 
Prompts 81 70A transition from Active/Break sta''* 
to Idle state. 

BREAK IN; External sign.il halts 8I70A at current 
address, outputs remain active, Prompts 8 1 70A 
tronsition from Active to Break state. 



INPUT CHARACTERISTICS (nil positive edge trlggcted) 

Input Impedance; > 10 kfl parallel < 25 pF. 

Levels: higli > +2,0 V, low < +0,8 V, 

Min. Width (at +1,3 V): 40 ns. 

Max. external voltage: i 1 8 V. 

IIP-IIJ CAPAIIILITY 

Following interface functions huplemcnted; ,SIII, 

Al 1 1 , U, SR I , RL I , T5 , PPO, DCO, DTO, CO. 

KEYBOARD MODE: Retnoie programming nl all front 
panel keys and functions. Coded loading and read- 
out of data. 

DATA MODE: Fast binary loodlng and readout of 
data only. 

RS 232C/CCirr V24 CAPABILITY 
Remote programming ond listing of memory content, 
and display of current data bus fonnnt and address/ 
data coding. ASCII 7, parity even. 

BAUD RATE: 1 10, 150, 300, 600, 1 200, 2400, 4800, 

9600 selectable. Automatic generation of 2 stop-bits 
for 110 baud, one stop-bit for others, 

GENERAL 

POWER: 100, 120, 220 or 240 V, +5% - 10%; 

48 - 66 llz, 1 10 VA max. 

ENVIRONMENTAL: 0 to SS^^C, with rel humidity 
lo95%ot 40«C. 

WEIGHT: net 1 1 kg (24,3 lbs), sltlpping 15 kg 
(33.2 lbs). 

DIMENSIONS; 133 mm higii x 426 mm wide x 
422 mm deep (5,2 x 16,8 x 16,6 In,). 

ACCESSORIES SUPPLIED 

2 data output pods (Models 1 5455 A, 15456A) 

I address input pod (Model 1 5453 A) 

I control pod (Model I5454A ' 

Pods complete with Snap-on Assembly, wires, 
hook-on clips and carrying case, 

2-m power cord. Operating and Service Manual, 

OPTIONS 

001 ADDITIONAL 24 K BIT MEMORY 
for output format 8 bit x 4096 words, or 
16 bit X 2048 words Continued, 
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002 ADDRESS DRIVER (MODEL I5452A) 

Pruvliics 10 aJilrossoutpiiUlneii AO lo A'L postllvc 
Inic, 3>sia(i! capability itt Idle ^tnlc. 

Eni) outt 10 sinmlarit TTL max. 

Levels: lilgli > +2,4 V, low < +0,5 V. 

.Signal cliaracterisiics (Into I staiularii 1TL): 
Tnmsllion limes (+ 0.5 V to +2,4 V): < 50 its, 
Dlstrrted higti level: > +2,4 V. , 

Distorted low level: < +0,8 V . 



907 Pront i lamlle Kit (Part No 506 1 >0089) 

908 Rack Platige Kit (Port No, 506 1 >0077) 

909 Rack Platigc ami Pront Handle Combination 
Kit (Part No. 506 1 >0083) 

910 Additional Operating and .Service Manual 
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SECTION II 
INSTALLATION 



2-1 INTRODUCTION 

2-2 This section provides Instollotlon instructions 

for the instrument end its accessories. It also Includes liv 
formation shout Initial Inspection and damage claims, 
preparation for use, and pockaglnu, storage and shlp> 
merit. 



2-3 INITIAL INSPECTION 

2-4 Inspect the shipping container for damoge. If 

the container or cushioning material It domaged, it should 
bo kept until the contents of the shipment have licen 
checked for 'completeness and the instrument has been 
checked mechanically and electrically. The contents of 
the shipment should bo os shown In Figure t~1 plus any 
occessortes thot were ordered with the instrument, Proco- 
dures for checking the olectricol oporotlon ore given in 
Section IV, If the contents are incomplete, If there is 
mechonicol domoge or defect, or If the Instrument does 
not poss the operotor's check, notify the neorost Hewlett' 
pDckord office. Keep the shipping moteriols for corricr's 
Inspection. The HP office will arronge for repoir or roplocc- 
ment without waiting for settlcmont. 



2-B PREPARATION FOR USE 

2-6 Power Requirements 

2-7 The instrument requires a power source of 

100V, 120V, 220V or 240V f+B%, -t0%} ot o frequency 
of 48 to 60 Hz single phose. The moximum power consump* 
lion is 1 10 VA. 




Figure 2-1, Switch Settings for ihe various Nominal 
Powcrline Voltages 



2-10 Power Coble 

I WARNING I 

To avoid tho possibility of inftiry or death, the following 
precautions must bo followed before the instrument is 
switched on: 

a. If this instniment is to bo energUed via an auto- 
transformer for voltage reduction, moke sure that tho 
common terminal is connected to tho neutral pole 
of tho power source (nomsymmetrlcal supplies). 
Ensure that tho ground connection is preserved. 

> h. The power coble plug shall only bo inserted into a 
socket outlet provided with a protective ground con- 
tact, The protective action must not be negated by 
the use of an extension cord without a protective 
conductor. 



2-0 Lino Voltoge Selection 



CAUTION 



BEFORE SWITCHING ON THIS INSTRUMENTOR 
CONNECTING TO THE SUPPLY, make sure that the 
instrument Is set to the local Une voltage. 

I 

2-9 Figure 2-1 provides mformatlon lor line voltage 
and fuse scfcctiont ' 



c. Before switching on the instrument, the protec- 
tive ground terminal of the instrument must be 
connected to a protective conductor of the power 
cable. This is verified by checking that tho resistance 
between the Instrument chassis and the front panel 
and the ground pin of the power cable plug is aero ohms. 



2-1 1 In accordance with internatlonol sofety stan> 
dords, this Instrument Is equipped with o threo>wiro power 
coble, When connected to on oppropriole oc power recepl> 
ode, this coble grounds the Instrument cabinet. The typo 
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Imiollotlon 



I 



ot ))owur cal)li> shtppad \Mlth nach Itutrumuiu duptmdt on 
Ihu country of dosilnnilon. flofor to Flyuru 2-2 for thu 
port numhor of the power cordk nvnitohio, 

2-12 If the pluo on the cnhlu supplied does not fit 
your power outlet, then cut llvi cnhie nt the pluo end end 
connect o sultnlilo plui). The plug should meet local sofety 
requirements and Include the followltrfl footuresl 

Minimum current rotino of 2A 
Ground connection 
Cable clomp, 

The colour coding used In the coble will depend on the 
coble supplied (son Figure 2-2|, 







Figure 2-2, Power Cobles Available: Plug htenlificotlan 



2-13 HP-IB Connoctor 

2-H The reor panel HPdB connector (Figure 2-3) 

Is compotible with the connectors on Coble Assemblies 
1063 1 A, B, C and D, If 0 cable Is to be locally-monufocturcd, 
use connector male, HP Port Number 1251-0203, 
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Figure 2-3, HPdB Connector 

2-15 HP-IB Logfo Uvols 

2- 1 G The B1 70A HP-IB lirtes use stondord TTL lojic. 
Logic levels are os follows; 

True “ low “ digilol ground or 0 V dc to rO,<l V tir, 
Folse " high » open or < 2,6 V dc to V do, 

All HP*IB linos hove LOW assertion ("1") stntos. H gh 
states ere held at >3 V dc by pullups within the Ir'Stru* 
rnent. When a lino functions as on input, approximately 
3,2 mA of current Is rettulred to pull It low through o 
closure to digital ground. When a lino function', as an 
output, it will sink up to 48 mA in the low str.ie and 
approximaloly O.G mA In the high state. 

CAUTION 



/io/jfrbrr, T/re HNB lino senms arv not Isolated from 
outer chassis (frame) gramul. 

2-17 RS 232C Connoctor 

2-lB Connections used in the B1 70A ore shown In 
Figure 2-4, If the RS 232C device to which the 8170A 
Is to bo connected docs not have a frce>end cable, use 
Coble Assembly, HP port rrumber 07227-00167. 

Note: The8170A Is wired oso DCE (Doto Communicotion 
Equipment, EIA Std RS 232C/CCITT V.24, 
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Figure 2-4, RS 232C Connoctor 
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2-10 RS 232C Logto Lovols 



From 8 170 A 


True 


False 


Dsn 


H2 V 


-12V 


RDATA 


-12 V 


M2V 


CTS (« RTS) 


M2 V 


-12 V 


To 0170A 


DTR 


Open 


< -3V 


TDATA 


Open 


> +3V 


RTS 


Open 


< -3V 



2-20 Oporotlng Environment 

2-2) Tho Instrument will aporato within spocificdtioni 

when the omblont tomperoiuro It between 0°C and BB®C, 

2-22 FRONT HANDLE/RACK MOUNTING 

2-23 Figure ) -2 shows the possible handle/rack 

mounting nnnflguretlons. If handles are fitted and tub' 
sequontly nrud to be removed, the plastic trim must first 
bo taken off as shown In Figure 2-B. 




2-24 CLAIMS AND REPACKAGING 



2-2B Claims for Damogo 

2-2G If physical damage it evident or If the lnstru« 
mont does not meet specification when received, notify 
the carrier and tho nearesi HowletbPackard Sales /Service 
Office. Tho Sales/Servlco Office will arrange for repair 
or roplocemont of the unit without waiting for settlement 
of tho claim against the carrier, 

2-27 Storogo ond shipmont 

2-2B The instrument can bo stored or shipped at 
temperoiures boiweon -20'^C ond 70*^C, Tho Instrument 
should bo protected from temporoturo extremes which 
cause condensation within tho Instrument, 

2-20 If tho initrumonl Is to bo shipped to o Hewlett' 
Packard Salos/Sorvico Office, attach o tog showing owner, 
return address, model number and full sorfol number and 
tho typo of service required, Tho orlglnol chipping carton 
and pockaging material moy bo re-usable but the Hewlett' 
Packord Salos/Sorvico Office will olso provide Information 
and recommendations on materials to be used If tho 
original packing Is not available or reusable. General 
instructions for re-packing are os followst 

1 , Wrap Instrument In heavy paper or plastic, 

2, Use strong shipping container, A double wall 
carton made of 360-pount test material Is adequate, 

3, Use enough shock-absorbing moterlol (3 to <t'lnch 
layerl around all sides of Instrument to provide firm 
cushion ond prevent movement Inside tho container. 
Protect control panel with cardboard, 

4, Seal shipping contoiner securely, 

5, Mark shipping container FRAGILE to encourage 
coretui handling. 

6, In ony correspondence, refer to Instrument by 
model number and serial number. 
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^ Connectors for Pod Assemblies, From top to bottom: 
Control pod, carrying: DAV, RFD, DAC, ACS, BRS, ENl, 
EN2, end oddress linos AtO, A1 1. 

Address (Input) Pod or Option Address Driver (Output) 

Pod, corrying address linos AO - A9. 

Date Pod 16~8, carrying MS Byte D8 - DIB In 1Q>blt 
bus mode, tines In 3-stete In 8-bit bus mode (except 
3-wire hondshoke) and Idle Stole (S 3-36), 

Dote Pod 0-7, carrying doto linos DO to D7, Lines In 
3-stoto In Idle State. 

^ Selectors for the codes used in entry/display of 
oddress and date. Addresses may be entered in octal, deci- 
mal or hexadecimal, Daio In binary, octal or hexadecimal. 
These codes do not affect the data output, 

^ Manual implcmentotlon of the 'Active State' (Sec § 
3-36) by the STAP.T key, ond of the 'Idle State' by the 
STOP key, FWD ond BACK keys step the oddress when 
the 81 70A Is: in the 'Active Stole' with Man Clock mode. 

In the 'Brook Stote', 

Keeping the FWD or BACK key depressed causes rapid 
address and date stepping. 

Q Value keys for data and address. When entering In 
binary (data only) use the binary notation on the panel. 



For other codes, use the notolion on ilie keys iheinsetves, 
as follows: octal: keys 0-7 

decimal (address only): koysO -0 
hexadecimal: koysO - F 

Commence volue entry with the most slgnilicont diglt/byle. 

Address selection and data recall/cntry. These keys 
ore for: 

a) defining the address and data codes for entry/disploy. 

b) defining the address at which data recall/entry shall 
commence. 

Syntox for code definition, e.g,: 

<ADDR> <DEC> <DATA> <HEX> 

(< > "press key) 

Thodisploys 10 20 will show DEC, HEX respectively. 

Address can bo coded In OCT, DEC, HEX; data in BIN, 

OCT, HEX. 

Syntax for data recall, e.g.: 

<ADDR> <3B> <DATA> Displays®® 
then show address and data as well as the respective codes. 
Data at the previous address, or next address, can then be 
accessed by 

< BACK > or < FWD > , Keeping the key de- 
pressed cousbs ropid address and data stepping. 



Syntax fur changing daiii , e.g.. 

<ADDR> <I2> <DATA> < ?. ><A > 

< ENTER > 

The display changes to the now data when (in this oxomple) 
the keys 2 and A are pressed. If leading digit Is zero this 
need not be pressed. When ENTER key Is pressed, new 
data overwrites old data ond the B170A automatically goes 
to the next address. Multiple data entries can be made by 
keeping the ENTER button depressed, 

® Special addresses 

F-ADDR (first oddress): the address nt which data 
generation Is to start. 

L-ADDR (lost oddress): the oddress at which data 
generation is to end. 

T-AODR (trigger address): the address at which a 
trigger pulse (TRIG OUT ® |ls generated. 

By pressing, (or exomple, F-ADDR, the disploy ® 
shows the current first oddress. This moy be changed by 
entering the desired address value. The following example 
selects the trigger address, defines hexadecimal code and 
defines oT-ADDR vofue of A4: 

<T-ADDR> <HEX> <A> <4> <ENTER> 
A typicol sequence (or setting F-ADDR ond entering doto 



Iroiii that address on, would bo: 

<F-ADDfl><DEC><2><B><ENTER> 

<DATA> < HEX> <l> <2> <ENTER> 
<A><3> < ENTER > <E> <B> < ENTER> ,.. 

( < OEO , < HEX> may be omitted If desired codes 
arc already selected), 

O Trigger output. See ® T-ADDR. 

® Int/ext/man clock mode selector buttons. Vernier 
provides continuous odjusiment within Internal ronges, 

® Input signols for the implementolion of Active, Idle 
and Break stotes (see § 3-34). 

® Input for external clock mode. 

® Line on/off, 

® Selectors for 2- or 3-wire hondshoke. Ini ond ext clock 
modes ore inhibited. 

® Rc-instates front panel control unless LLO (local lock 
out) has been programmed. 
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® Selects 8/16-bit output dota. Affects moximum 
address and moximum data values as follows: 



® 'ERROR' Is Indicated If syntox or value errors arc 
mode. 
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OCT 


DEC 


HEX 


Bbn 


1777 


1073 


arr 


tc-bii 


777 


611 


IFF 




Dt70A Option Ont 




Bbit 


7777 


40D6 


FFF 


ICbil 


3777 


2047 


7FF 




MAX DATA VALUE 




BIN 


OCT 




HEX 


Bblii 


Mt to 1 377 




FF 


t6olui/-nol 177777 




FFFP 



Remote Control stotus Indicators: remote, tolk, 
listen, 5RO (service roqunst - sea 6 3-72). 

® Selection of iniernol address mode means that the 
BI70A generates addresses in an ascending order at o rate 
(date rote) determined by Int/oxt clock or 2-/3-wirc bond- 
shake. 

Selection of external address causes the 81 70A to operate 
like 0 PROM; the 8170A outputs the content of locotlons 
addressed from an external source, Clock and handshake 
inhibited. External address lines AB-AO ore fed via the 
Address Input Pod and lines Al 1, 10 (required for the 
Option 001 Extended Memory) are fed via the Control 
Pod. Note that, the Control Pod must always be connected 
to the 81 70A for correct operation In the external oddress 
mode. 

® Data may be cycled continuously or fust once from 
F-ADDR to L-ADDR (see § 3-48), 

® With the exception of TRIG OUT and Option 002 
Address Driver Pod outputs (which are alwoysTTL-com- 
patible) all outputs can be selected TTL-compotible or 
vorioble high level from +3 V to +16 V, This odjustment 
con be made by ottochlng a DVM to the testpolnt MEAS 
and odjusling the screwdriver slot SET, 



® Address display - indicates value and code, 

® Data disploy - Indicates value and code. In binary 
(os in picture), bit high represents true, bit low represents 
false, 

® Status disploy - Idle, Active, Breok (5 3-36), 

Selects data pod outputs os low true or high true. 
Logic change first effective on following clock pulse or 
address chonge. 



® Sets RFD ond DAV lines low true or high true. 

In 3-wiro hondshoke, convention Is IEEE 488 (not 
selectable), 

® Ad(ustable DAV delay. Factory setting is minimum, 
See Figure 3-8, 3-10, 

® Connector and boud-roio selector for RS 232C 
Instruments, 

® Fuse. 

® Input Volloge Selector. 

® Line receptacle. 

® HP-IB connector, address selectors and 6 V supply 
for Cord Reader 16263A. 

Enable Lines 3 ond 4, With Control Pod's enable 
lines I and 2, 16-linc addressing of severol B170A's Is 
feasible. 

® T rue high/low and off selectors for the enable 

lines, 

® Logic probe supply. 



Figure 3-1, Controls, Connectors and Indicators 
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SECTION Ml 

OPERATION AND PROGRAMMING 



3-1 INTRODUCTION 

3-2 This sootlon e!<plalns the (unctions o( control, 

connectors end Indicotors, end provides operoiino end 
proflrom.'nlno Intorinotlon. The Extended Memory Option 
001 end Address Driver Pod Option 002 ere Included, 



3-12 The BI70A oenoreles 1024 words (8 BIT 
DATA DUS selected) or B1 2 words (1C BIT DATA BUS 
selected), Option 00) Extended Memory increases the 
HAM depth to 4O0C or 2048 words respectively. The 
memory is non-volotile (battery bockmp), and Is pro* 
crammable from the front panel or remotely. 



3-3 SPECIAL OPERATING 
CONSIDERATIONS 

3-4 The followino sttP* ttiust ho taken betuio apply* 
Ino power to the Model 81 70Al 

a) Read the safety summary at the front of this 
manual. 

b) Bo sure the power selector switches are set 
properly lor the power source being used to avoid 
Instrument damage (Section II). ' 

CAUTION 

Do not change the UN£ SBIECTQR Switch sotting with 
the Instnnnont on or with power connecter/ to the rear 
panel, 

3-B OPERATOR'S CHECKS 

3-6 Verify that all displays light briefly on switch- 
ing on. The displays, special addresses and controls wilt 
then revert to the condition prevalent at swItch-off. Ex* 
ception; 8170A automotically adopts Idle State (§ 3-3B). 

Note, tperating modes, parameters and data are retained 
In a CMl S memory with battery backmp. If the batteries 
are allowed to run down, the Information must be re- 
entered. If the Instrument has not been used for several 
weeks, leave It switched on so that the batteries can re- 
charge, A Ml charge requires IB hours. 

3-7 Use the performance checks in Section IV to 
fully verify operation. 

3-8 CONTROLS, CONNECTORS AND 
INDICATORS 



3-10 



Refer to Figure 3-1. 

OPERATING INSTRUCTIONS 



3-13 An ascending-address generator accesses the 
RAM and hence determines the data output. The address 
generator operates between first and last addresses (F* 
ADDR and L-ADDR), which are determined by the 
operator, A trigger address (T*ADDR) allows a trigger 
pulse to be generated when this address Is reoched. Data 
can be continuous* or single-cycled between F* and 
L*ADDR. 
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Figure 3-2, Block DIagrom: Internal Address Mode 
Configuration 

3-14 Data outputs fed via octivc line driver 
pods. These arc supplied accessories which provide easy 
connection to a devlce-under-test. 

Option 0C2 provides a tine driver pod for the address 
lines. 

3-15 Bit rate can bo determined by intcrnol or 
external clock, manually or by a 2- or 3-wlrc hondshnko 
(Figure 3-3). 
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3-11 Goneral 









Figure 3-3. Block DIagromt Synch/Asynch Bit Rote 
Generation (Internal Address Mode) 
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3-16 Exiurnol addru»in|j it footitdu iittno iho nddrust 
Input pod> This is on 'iGlivu lino roculvur for tun nddruss 
linos, If Iho uxtondud mumory is u^ud, two moro nddrust 
linos oru avoilobln utlnQ ihu control pod, Pour unnhio linos 
focllltoto 017OA suloctlon to that ono ormoro 0l7OA*s 
may hu addrostod from a 16 nddruss linu hus, Two unnhlu 
linos oru routed through the control podt ond two oru 
brought out on tho runr pnnol, Thu control pod must ah 
ways bo connociud to tliu 0I7OA. 
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Figure 3-4. Olock DIogrnmt EKtornnI Address Mode 
Configuration 

3-17 Addrosslng 



3-16 Coding 

3-10 Memory oddrossus may be ontorod ond dis- 

played in docimoh octal or huxodoclmal codas. Thu dusirod 
code Is scloctod by pressing tho ADDR key (SELECT keys) 
ond then tho dusirod HEX, DEC or OCT key (CODING 
keys) e.g.: 



<ADDR> <DEC> 

The selected code will then appear in the display’s 
ADDRESS field. BIN code Is not odmissiblo ond will couso 
on ERROR disploy If selection Is nttemptud. The oddross 
code moy olso be selected by using cither F-, T-, or L-ADDR 
keys, o.g.t 

<F-ADDR> <OCT> 

The selected address code remoins effective until redefined. 
Consequently, there 1$ no need to define code if the desired 
code Is olreody active. Chonging the address code merely 
chonges the values entered end displayed. It docs not change 
the location. 

3-20 Defining First, Lest ond Trigger Addresses 

3-21 Commence by selecting the desired 8>blt/16- 
blt data bus. F-, T- ond L-ADDR are then defined by 
pressing the appropriate -ADDR key, setting up a volue 
on the ADDRESS/DATA keys ond pressing ENTER, e.g.: 

<F-ADDR><2> <1> <7> 

< ENTER > 

Make sure the address does not exceed the value set out 
In Tobte 3-1. If o higher oddress Is ottempted, the ERROR 



display will light when the ENTER key is pressed, Also, 
L-ADDR must bo higher thanT-ADDR, If n trigger pulse 
is required. 

If Iho address commoncos with roroos, u,g, 004, these 
may be omitted from Iho entry. Tho 017OA outomoticully 
Inserts the aorooswhon ENTER Is pressed, F-, T-otrd L- 
ADDR storogo is non-volotllo ond nan consequently he 
used ond recoiled oven if power hos boon removed In tho 
meantime. Recall into the address display is made by 
pressing the approprinie -ADDR key, e.g.c 

<T-ADDR> 

If the Bus Mode Is chonged from 0- to 1G-blt, Iho 
existing F-, T- and L-ADDR wilt bo retained provided 
ihot they lie within the address limits of Toblo3-1, 

Those outside ore sot to zero (F- and T-l, or highest 
permissible oddress (L>), Refer also to 6 3-33, 



Table 3-1, Address Limits 
Highest Address; 





017OA 


B170A Opt. 601 




16 BIT 


0BIT 


16 BIT 


0 BIT 


HEX 


IFF 


3FF 


7FF 


FFF 


DEC 


611 


1023 


2047 


4096 


OCT 


777 


1777 


3777 


7777 



Lowest Address; Zero 



3—22 Data Storing 

3-23 Coding 

3-24 Data moy be entered In binary, octol and 

hexadecimal codes. The desired code Is selected by press- 
ing the DATA key ond then tho desired BIN, OCT or 
HEX key, e.g.; 

< DATA > < HEX > ' 

The selected code will then appear In the display’s DATA 
field. DEC code Is not admissible ond will couso on 
ERROR display if selection Is ottempted. Note that, if 
neither oddross nor data fields are selected, the coding 
keys are operative on the date display. Thus, pressing o 
code key then causes the doto code Indicator to change. 
The value displays romoln blank. 



3-2 





Model BI70A 



Opereilon 



The selected dole cade remolnsotroctivo until redoiTnud, 
consenuontly there Is no need to enter a code l( the de> 
sired code Is already octive, 

Chonaino the dote code merely chenQes the values enlorod 
and disployod. It does not change the location contents, 

3-26 Coadlno 

3-26 Commence (ry selecting the required B>liit/ 

IQ-bit doto bus. Loading data Into a spccllled memory 
locotlon is then achieved by calling on address (press 
ADDR> set-up desired address valued pressing the DATA 
key, sotting up the desired data In the selected code, 
ond pressing the ENTER key o.g,! 

< ADDR> <2><0> <0> 

< DATA> < 2> < E><ENTER> 

After pressing ENTER, the 8I70A moves outomaticpily 
to the next address. Data is looded Into this new address 
simply by salting up a value ond pressing ENTER e.g.; 

<F> <1> <ENTER > 

<G> <8> < ENTER > 

ond so on, Holding the ENTER key down couses multiple 
entry of value last entered cr fetched, 

3-27 Looding Blnory, When loading binary, the 
desired bit pottern Is entered e.g. (for 8-bit word length): 

< DATAXO> <1> <0> <0><0> 

t 

BITD7 

<0> <1> <l> < ENTER > 

t 

BIT DO 

In this exompio, the Initlol digit Is zero. This need not 
be written by the operator. The 8170A will outomaticolly 
Insert leading zeroes whon ENTER Is pressed. 

3-28 Loading Octal. When loading octal, the de- 
sired bit pattern must bo converted, e.g,; 

8-blt pattern ft 1 0 t 0 10 
BITD7 

Octal equivalent 3 6 2 

Note, first octal character may not exceed 3. If first 
significont digit exceeds this value, leodtng zeroes must 
bo entered. 



Keystroke tu(|uenco 

<DATA><3> <B> <2> <ENTER > 

IB-Bit pattern 

I on 10) too toi no 

f 

DITD16 
Octol equivalent 

1 3 6 4 6 6 

Note, first octal character may not exceed t, If first 
significant digit exceeds this value, leading zeroes must 
be entered. 

Keystroke sequence 

<DATAX1> <3><6> 

<4> <6> <6> < ENTER > 



3-29 Looding Hoxadocimol. Examples for blnoiy/ 
hexadecimal conversion: 

8-Blt pottern 1 t 1 0 I 0 t 0 

f 

BITD7 

Hoxodecimol equivalent E A 

Keystroke sequence 

<DATA> <E> <A> <ENTER> 

16-Bit pattern 

toil ton 0010 1110 

t 

BITD16 

Hexodcclmol equivalent 

B B 2 E 

Keystroke sequence 

<DATA> <B> <B> <2> <E> <ENTER > 



3—30 Fixed Data Pattern Entry, Fixed date patterns 
may bo loaded Into memory using a special keystroke i 
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Oporntlon 



Motiul QI70A 



proceduru. Tho datn potlorns nvnilabla tmd Ihuir otsoclatud 
kuyt art)! 

0 Momory ratot [all itoroot), 

1 Momory sol (oil onos), 

E Psmidn rotidom pniiorn, 

C Boquonco C 

D Soquonco D 



Soqucncos C otrd D Incromoot and docromont data as 
follows! 



If B'QIT DATA BUS s sotoclud, C and D 
scquotrcos oonoraiQ on Idonlical pallurn. TbIs 
storts at )!cro ond Incrumonts by I par momory 
location until all 8 hits oro truo [FP In HEX), 
and then dccromonis to zoro in iho some way, 
This cycle roponts until ihu whole tnemory is 
loaded (2 cycles with 81 70A, 8 cycles for 8170A 
Option 001), Up or down sequences con bo 
accossed by oppropriate definition of F'ADDR 
ond L'ADDR, o,fl,, 0 ond FF rospoclivoly for 
up, FI; ond IFE respectively for down. 



If 1G BIT DATA BUS Is sclocted, Sequence C 
Qenoraios o progression. Sequence D a regrcsslotr. 
Maximum value Is 0 bits sot to I (1 1 bits set 
to 1 In 81 70A Option 001) which exactly 
relates to the highest oddtess. 



1 

* l4£ liucL] 

.• eel ggegg r,U JnSxx 

Sequence C or D, B bir selected, standard memary, 
(Extended memory oivei 8 cycles plus t2 laceilani). 





Sequence C, IS blt selected, 
standard memory lextended 
memary In brackets). 




Sequence D, IC-b)l selected, 
stanuerd memory (extended 
memory In brackets). 



Figure 3-6, Doto Patterns C ond D 



3-4 



To load 0 llxed data pattern, press the DATA key, keep 
hold down, and press the poitern solocior key (or 2 
seconds. The data display will show! 

Mom Chg ? 



If memory change is not required (e,g„ Inodvertont selact>^ 
Ion), press the 0 key (or ony other value key except 1), 
Those keys (except 0) opornio In the normol woy, including 
ERROR Indlcoiion, The display then reverts (or normol 
oporollon. If memory change Is required, press the 1 key, 
Doto display changes to 

Mum dig I 



When loodlng Is complete, the o“xlomotlon mark Is ro-^ 
placed by the pottern Identifier. As an example, the 
pseudo rondom pottern Is entered os follows! 



< DATA/E>[ 
Mom dig ? 

< 1 > 



(DATA first, then 
simultaneously for 2 s) 



Mem Chg I 
Mom Chg E 



The next keystroke causes the display to revert to I's 
normal function. 



3-31 Recall 

3-32 The contents of a specific oddtess con be dis- 
played by 0 keystroke sequence similar to the fotlowing 
example: 



<ADDR> <4> <5> <DATA> 

The contents of the next (or previous) address can then 
bo displayed by pressing the FWD (or BACK) key. Holding 
the FWD (or BACK) key down causes consecutive recall, 

3-33 Data Bus (B bIt/IC bit) Change 

3-34 This paragroph only opplies if, contrary to 
the procedures aircody described, It is desired to change 
the B-bit/1G>bit bus selection without reprogromming 
the memory. i 

If the bus selection is chonged from B-bIt to 1G-bit, 
oddross 612 (of the 8-blt word) becomes the MS Byte 
of address 0 (of the 16-bit word), oddross 613 becomes 
MS Byte of address 1 and so-on up to address 1023 which 
becomes the MS Byte of address 61 1. 

In the 8170A Option, each 1 k segment of memory 
behaves the some way. The effect is shown in Figure 3-6. 



Mnilol BI70A 




Plpuro 3-G, Memory Organt/ntlon 



Qpurniton 




b> Stoto Diagram 



Figure 3-7, Operating States (cant'd) 

3-37 Idle State 

3-3B Idle stale is entered alter; 

power on, 
monual STOP, 

STOP IN signol, 

ot the end of o SINGLE cycUE. 

The operator con set operating modes and load, fetch 
and chonge address end dota, Alt front (tanel controls 
ond keys arc operative, No output signals (except ACS 
low and BBS high) are generated, DAV ond all data 
lines ore high Impcdoncc (3>stole|, The B170A will 
only respond to on external or manuol start signol. 



3-36 Opornting States 



3-38 



Active Slate 



m 



3-36 The BI70A resides In one of three states; 

Idle - outputs inactive (hlgh-lmpedoncc 3^ 
state) 

active - outputs octivc 
break - outputs active (stotlc). 

State transitions ore initiated by control signals applied 
at the front panel or by the B170A*s keyboard. Current 
stotus is Indicated by status signals (via the control pod) 
ond front ponel Indicators, 



IMMMN • 
IIDTIN • 



WNIIMH h)0 



1 y Xt 
>I)*V 



Atl* AtllVI fturi ItChAl 
DAV • DAt A VAMUItUMl 



0 . State Control 



Figure 3-7, Operating States 



3-40 Active ctoto can be entered from Idle or 
Break Stoles by on external or manual start signal, Thu 
BI70A responds to all external signals according to the 
selected mode of operotlon. With the exception of 
LOCAL, STOP ond (In monuol clock mode) FWD mid 
BACK, all front panel keys are disobted. All outputs 
arc octivc. ACS is high, BBS high. 



3-41 



Break State 



3-42 Break state con only be entered from Active 
Stole with the BBEAK IN signol. With the exception of 
LOCAL, STOP, STABT ond (Independent of clock mode 
setting) FWD ond BACK, oil front ponel keys ore disabled, 
Dato Outputs ore active, but ore stotlc at the oddress which 
was effective at the incidence ot the BBEAK IN signol. By 
using the FWD or BACK keys, date con be stepped ot monuol 
rates. Feeding TBIG OUT to BBEAK IN octlvotcs the Brook 
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□pnrntivil) 



Mmliil BI70A 



Mniu whun lli« T*/'DDR Is roonliMl. ACB niitl HRS iifu low. 
Tnu BI70A v^lll luspond lo •ixti'ninl or tnimunl sitirl mul 

(lop SlQIlillS. 



3-43 SlfliiQl Luyols 

3-44 Input Slonals 

3-4B All Inpnl slunnls nro TTU-compfilllrlo. Ennblu 

linos r{in ho solocioB positivo tmu» nnptivo truo or oil 
(ronr ponot). RFD cnn ho toloclotl positivo ttno or nopllvo 
Iruo lor 2«wlro hontlshako; lor 3-wlro htintlshoko it Is 
olways In occordonco with IEEE 4BB Ihloh lovot » rondy 
lor dntol, All othor Inputs nro olloclivo on Ihn poslllvo' 
ooing cdgo, 



3-46 Output Slonals 

3-47 TRIG OUT ond Option 002 Address Driver 

Pod outputs ore TTL>conipatihlo positive pulse, 

All other outputs oro TTLcompotlhlo (TTL solecled 
or CMOS>compotlhlo (VAR soluctodl. When VAR is 
selected, hloh lovol is odjustehlo Irom r3 V to MB V 
(test point MEAS ond scrowdrivur Irimmor SET|> Detn 
outputs and DAV oro posltive/neoetlvo truo sotcctnhie 
(roor ponoll ond hovo 3>stoto copohlliiy, For 3*wlro 
hondshflko, DAV is olwoys in occordonco with IEEE 4B8 
Ilow lovot » dato valldl. Trigger ond doto outputs ore 
NRZ. 



3-48 Operating Modes 

3-49 Internal Address Mode 

3-BO Clock Mode. Data rote con ho dotermiircd hy 

the internal 20 Hz to 2 MHz clock, external CLOCK IN 
slgnol or manually (MAN button lit, press FWD/BACK 
keysl. At slow clock rates, addresses and data ore disployod, 
When AUTO CYCLE Is selected, dato between F*ADDR 
and L>ADDR will ho continuously recycled so long os the 
active state prevolls. In SINGLE CYCLE, the 8I70A auto* 
moticolly returns to the Idle stote when L*ADDR is rooched. 
A timing dfogrom oppeors In Figure 3-8. Note that, In 
break state with external clock selected, the data may ho 
stepped monuolly with the FWD or BACK key, 




M>l S)AVIhA> dUSSMKII 

Intifi : Atk#rLUl<M k>! Mri 

* k(ji ^ 

i.<J> M Id > M MnMI 
tv/hs I I AS 

r »t t k'H S' IHI» Vtk I < |kn »■ Mi|)li»4.k • 

I p* 4 |k<* » nnitki r>Mk i »i t * si>ohi 



• ► -- UIAII 



f M»NkVH»| 
tiMMAkkiHj 
I 






Figure 3-8, Clock Mode Timing 



Note that, when changing Irom ext clock to int clock, 
AUTO CYCLE is outomalically solecled, 



3-61 Handshake Modes, In the active state, timing 
Is determined hy the handshoko lines DAV, RFD omi (3- 
wire hondshoke only) DAC, When 2- or 3>wlre handshoku 
is selected, the internal and external (hut not manuolj 
clock modes are disabled. Auto or single cycle moy he 
selected, A rear panel DAV delay adjustment is provided 
lor handshake liming invustlgallon. In the event ol apparent 
handshake mollunction, varlly that this control Is set to 
minimum (lactory setting), and ihol the RFD and DAV 
are sot lo the appropriate logic convention (in 3-wlre hand* 
shako the convention Is lixcd; IEEE 488), 

In 3‘Wiro handshake, data hits 8 -IB ore active even ol 
8'blt bus Is selected. This allows the control lines ol 
the IEEE bus Sid 4BB lo he simulated os well os the 
doto and handshake lines. 




IMIKt HMUUIAkt . MitMMIIWmUAHHUm 
AttmiHAAMliAAl - lUNOAl VDAC.IUUUnDOMInAAAom 

Figure 3-d, Handshake Mode Timing , 
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S-C;? Iliii triiMlu cnn hu iIowihI to mliminl »|iuuttt ‘ 
uithur hy Inltinilnt} louitk elatii or hy titkcilnti tnmiiinl, Uoilr 
oitithotJs ojiuram hy piovtmllin) thu UI70A from iiuiipinu 
Ihtt atidroEf until Ihu rWD or PACK koy Is |)ra((utl> 

Notu ilint» should tlFD hu Inlsu whun th» kiry Is prussud, 
nn tirror condition will htr Indkatud on tho dispiny, 

3~G3 OptlonnI Addraii Output Otipnhlllty» Thu 
AddrestusQunuriilttd hy ihu 0I70A can hu appllud lo nn 
oxtornnl dovtco hy moons of ilm Address Driver Pod Model 
IG4D2A (QI70A Option 0D2)^ Applied to the ADDR 0-0 
connector, 10 address linos me nvniinhie wltkh provide 
complete oddresslno for Ihu standard memory, If iislnn 
the 8170A Option 001 Gxtonded Memory, thu eddfoss 
sortuence repents four limes for e complete date rendmui, 

3-64 External Address Mode 

3-BG When oxiernol address mode Is selected, 

nddroBses applied to tho B170A via tho Address Pod Model 
1B4B3A (connector ADDR 0-0) will couso tho cortes> 
pondinD data to he accessed and output. Quallllers 
EN1, EN2 (vio control pod) ond EN3, EN4 (vie rear ponol) 
must ho true or switched off (rear panel Hl/OFF/LO 
switches), Those nualillers allow the use of several 8l70A’s 
in parallel ond permit IGdlne urldrosslnt]. With external 
oddross mode selected, cycle and clock modes ore Inhlhlted. 

In tho brook state, the FWD key con be used to pull the 
BRS signal (con he used as system halt). When using 
tho B170A Option 001 Exteded Memory, the address 
linos (A10, At I) of ihe coirtrol pod ore required os well. 

Nolo thot, whether or not tho A 10, A 1 1 linos ore ro> 
quired, tho control pod must alwoys he conitected to 
iheB170A, 




IsMKrDAVttHAV WiAl 
kVrtCAk 



Figure 3-10, External Address Mode Timing 



3-GO ' HP.IB PROGRAMMING 
INSTRUCTIONS 

3-G7 Thu following program modes can he chosen 
hy appropriate addresslngt 

Keyhoord Mode 

Listen - alt front panel keys (data, address, 
porome'ur ond mode) con hu progrommod 
from Ihu system controller. 

Talk - memory content or error message 
can ho communicated to the HP>ID, 

Tolk only - fr* memory content reporting. In 
the selected co lo, lo o non>conttolling perh 
pheral (e.g, prii ter). No system controller 
required, 

Data Mode 

Liston - fost memory looding (in binary 
bytes only). No mode control, 

Tolk - fost memory content communicotlon 
(In binary bytes only) or error messoge (some 
0 $ keyboard mode) to the HPdD, 

Tolk only - for memory content reporting, In 
binary, to a no»'‘conirolllng, sorlot storing/ 
reporting, periphorol (o,g, tape punch). No 
system control required. 



3-68 Control Linos 

3-BD The bus lines ovoitoblo ot Ihe rear ponol HPdB 
connector ore as follows (all use negative logic); 

8>bitdataLui (lines DIO I toB); 

handshake iines DAV (data valid), 

NRFD (not read for data), NDAC 
(not date accepted); 

control lines IFC (interface cleor), ATN 
(attontlon), SRQ (service request), REN 
(remote enable), ElO (end or indentify). 



The 81 70A uses all lines except EOl, Termlnotlons, logic 
levels and pinouts ore described In Section II, In this monuol, 
bus informotion will generolly be restricted to 8170A speci- 
fics, for this reason, the handshake lines will not be dis- 
cussed and the control lines will only be mentioned In 
connection with 8I70A octivity. Permissible codes ore 



3-7 



Protjrnmmino 



MailutQt70A 



protonlotl in Tulilo 3-3, For moro hns tnformntlon, rcfur 
to tho coiulBinod rioscriptlon In HP pohllctulon DO'JOj- 
Q0030 and to IFFE Standard 4QD. 

3-00 To U50 ilm B1 70A on ihu trus, rutnoto coniiol 
inu(t l)tt Imptoirsntud, This Is donu hy suiilno ihu RFN linu 
trui), A return to local control can lie made manually 
(LOCAL button), by sundlnu the commond GTU (oo to 
locol), or try snttina HFN (also, 



3-04 When the 0)70A Is addreswd, REMOTE 
LISTEN or TALK or REMOTE TALK will appear In Ibe 
ditploy (REMOTE TALK appears It the 0170A was pre> 
viously listen addressed). Front panel operations are pro> 
teciod otjalnst Interruption from the HPdB, Titus, If a 
monuollydnvolred operation is In progress, the 0170A will 
not respond to the talk or listen address until that operation 
is completed, 



3-61 Addrasslno tlio 8170A 



Toble 3-2, Available HP4D Addresses 



3-02 Talk end listen addresses ore tronsmitlod (ly 
tlio system controller over the data bus with the ATN line 
true. When an instrument recognl;es its address, it will 
odopt Die oppropriate bus mode. The 8 1 70A has two sets 
of address selectors, one for the keyboard mode and Iho 
other for the Data Mode, They are situated on the rear 
panel, and their possible settings are summarlied in Table 
3-2, Wlien allocating addresses, make sure all selectors in 
the system hove a unique sotting. Supplied accessory 7)20- 
0803 peel-off HP-ID laliels provide o convenient record, 
see Figure 3-1 1. 




Exomple based 
on 082BA practice 




addresses In ASCII 



K “ Keyboord Mode, D “ Doto Mode 



Figure 3-11, HP-tB Address Labels 



3-63 For operation In Tolk only. It Is Immoterlal 
what sotting *iic A) to A6 selectors hove, important ts, 
that the appropriate 8170A TALK ONLY selector bo sot 
to 1, and that the listener (printer, punch) be sot to 'Listen 
Only', Note thot, first ond last od Irosses must be defined 
on front panel or remotely in kcvboord mode. 
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Moifol 0170A 



PrOQrnmmituj 



3-Q5 HP'IB Koybonrd Mode 

3-OG Liitcm 

3-67 Tlia tyniax It itluntlcnl lo ihot luud vio iho 
kayboord, Tho protjrnm codct nro mnumonlcs o( tho 
front panol Intcrlptlon or iha IntcrliHlont ihmnsolm. 
Rofor to Flgiiro 3-1, 



3>* CB In uJdltion to Flrtt and Last Addrattat 
IFAD, LAD), Btort Addrott (SAD| ond End Addtott (EAD) 
ore proorommoblo, SAD and FAD nro llmitt lor inumory 
ntportlno In Kuyhuord Tolk ond Doto Talk modos, Tbcto 
ore distinct from FAD ond LAD which ore tho llmitt for 
the front ponol output doto (5 3-13), BAD alto dofinot 
tho firtt Icootlon for data rood into Iho BI70A In Iho 
Data Litton mode, BAD incrcmonli at data it loaded/ 
roporiod to that, If o doto trontmittlan It Intorruplod, 

It con bo auiomollcolly rotuinod at tho noxt addrott. 

In tho Tolk Only modct, FAD and LAD provide Iho 
llmitt for loodino ond roportlnp. 



3-60 Tho followino oxomploi llluttroie tome typicol 
progrom tiopt, Tho Model 0B2BA Dotklop Computer with 
HP*IB Intcrfocc Model DB03<IA It uted at tyttom controller. 
In the examploi, the 0B034A't addrott It otuitnod to be 7, 
thus Iho addrott of an Inttrumont on Iho HPdB it 7XX 
where XX It tho docimol equivalent of the five leau ilgnh 
ficant bitt of the but oddrett, At 6I70A addrott tolcctor 
tettlngt of 001 1 1 and 1 101 1 (decimal 7, 27) oro ottumod, 
the 0B26A addrott codet are 707 and 727 rutpectively. Talk 
or llttcn oddrettet (more tpeclflcally, bitt 6 and 7 of tho 
HP'IB addrott) are automatically ipoclflod by the kind of 
ttotement governing the 0B26A*t activity, u,g., tiro ttoto- 
merit red 707 lellt tho 0B2BA to read from tho but and lolls 
tho 8I70A to tolk (in keyboard) mode; Iho ttoiomcnt wrt 
707 tells the 0B26A to output to Iho but ond tolls tho 
BI70A to listen (in keyboard mode). SImilorly rdb 727 
ond wrb 727 for the data mode talk and liston addresses. 



placed by ASCII NUL If detirod; any number of titcb 
chornclors may be Inserted, Small letlers may bo used 
Instead of copltalt, 

:?-7l SAD/EAD entry, o.g.i 

wrt 707, "SAD, 0, ent ood, l2,ont" 

Spiice(s) between ent end ood optional. Commas inside 
Iho siring may bo replaced by any sign in ASCII column 
010 (» . 1 7 + - oic,) except space. 



3-72 Oota entry, o.g,i 

wrt 707, "odr, 0, dot, 1 2, ont, 34, ont, B6, 
ent, 70, ent, Oa, ont" 

whore data Is stored at consecullvo locations from 
address 6, 

3-73 Short'form ontry, Tho lino length moy Iw 
shortened by moking tho following substitution; 

Long fornr Short form 

, ent 

, ent , ; 

Thus tho data entry lino reduces to; 

Wrt 707, "ndr, 6, dat, 12; 34; B6; 7B; Oa;," 

SAD/EAD entry becomes; 
wrt 707, "sad, o| , cad, 12; , " 

The following example combines SAD ond doto ontry: 
wrt 707, "sod, 10, dat, 12; 34; 4o; 74; 08;, ", Where 
dato Is loaded consccutivoly from start oddrett 10, 



3-74 Data entry: coding. The formot (ovor the bus) 
of tho doto entry is the chosen code (HEX, OCT, BIN) 
translated digit-by'digit Into ASCII, Tire following examples 
Illustrate the different codes. 



3-70 Selection of operating mode and codes for 
address and data. The following exompte programs B bh 
bus, Int addr mode, outo cycle, TTL output level, 20-200 
Hz Int clock, decimal oddr code, hexadecimal data code; 



wrt 707, "DOB INT AUT TTL CMB ADR DEC DAT HEX" 



The string within the quotes represents the actual ASCII 
characters transmitted over the bus. The spaces have been 
Inserted for optical clarity ond moy be omitted or re* 



Data (ormatting example, 8-blt word selected: 



bW D7 



0 

BIT DO 



Desired bit pattern I 1 I I I 1 I 0 (= 376 OCT, 
FE HEX) 

ASCII string: 

...; 376; (if OCT pro- 

grammed) 



FE; (If HEX pro- 

grommed) 

11111110; (if BIN pro- 

grammed) 



3-0 




Proorommino 



Motl«IOI70A 



Onto fomiattino oxnmplo^ lO hIt word lolootodt 



Oustrad hit pnttorn 000100010001000 



1111 H6XI 
ASCII sirinQi 



t 

BITD15 



j t « 010421 OCT, 
BIT DO 



010421;. (If OCT pro- 

orommud) 

...; nil; (if HEX pro- 

Qiimrmd) 

0001000100010001; ... (If BIN pro- 

urammod) 



Initial ;croBS mny ho omlttad. 



3-75 Using tho Card Roadur 



3-76 Gcnarol instructions lor using tha Card 
Rcadoi 15263A aro contolnod in its monual. Tho following 
morkod cord example Illustrates a combined SAD and 
dato entry; 



wrt 707, "SAD,7,DAT,12;34;4o;," 




3-78 If data Is given incorruclly, the B170A 
will Issue 0 Service Request, dlsplty SRQ ond 
remoin In its previous operating condition. To obtain tho 
error code, the system controller must serial poll and 
orrongc to store tho response e.g. (for tho E825A); 
rds(707) -♦ A. 



One of tho following codes wilt then he transferred from 
tho 8170A to (in this exomplel tho 982BA’s A register; 



lll’-ig DIO Liihs 


0U2DA 




It 7 6 6 -1 3 2 t 


A n>uln«r 




0 1 n rt 0 0 0 0 


n-1 


Ailtiti-w i.-Mm (ki!vhi),iii| 
MihIi’ t).u.r Moik 

•iilild 


0 1 0 0 0 a u 1 


liD 


Stiitui error ISynlnx 
error In lole slate 
Irecoitiei slatos error in 
Active or Orcak ilnles) 


t) 1 0 0 0 0 l 0 


iji» 


Mnetnimit; r-trot 


U 1 0 0 0 0 1 1 


0/ 


Synl.t). irttor 


0 1 0 0 0 t 0 0 


Git 


ATN ItrnttMi etnrr 


3-79 Tolk 







3-80 Talk addressing trie 81 70A (In the absence 
of 0 service request) cousos the memory contents from 
SAD to EAD to oppoor on the bus. Thu format of the 
data for each location Is the chosen code (HEX, OCT, 

BIN) translated digit-by-diglt into ASCII. Most-significant- 
byte loads. There ore no separators. The lost location (LAD) 
Is terminated by CRLF. 



Example; HEX code selected, 8-bit word setoctod, data 
Incromonting from 0 ot SAD to FB ot EAD 

Bit pottern ot SAD 00001001 ( “ D HEX), 
bit pattern at EAD 1 1 1 1 1001 ( “ FB HEX) 

ASCII string transmitted over bus; 

090A0B0C0D0F 10 F9FAFBCRLF 



Example; OCT code selected, 16 bit word selected 
Bit pottern ot SAD 0000 0000 0001 0001 (“ 21 OCT), 
bit pattern at EAD 0001 0001 0001 0001 10421 OCT), 

ASCII siring transmitted over bus; 

000021 010421 CRLF 



A program to read out the memory contents alter data 
storing would typicolly bo organized somewhat os the 
tollowing example; 



wrt 707, "sod, 0;, dot, 0; 1; 2; 3; 4;, earl, 3; , " 
< Define buffer fo^8170A dato> 
rod 707, < read-in ond store routine > 



3-10 



i 



I 



Mmiql 01 70 A 



Proorommlng 



Noitt Ihni, BAD Is livuttmutiiod asanch immory locotiun 
It UanimiUod, C^nsoquonily, It ilm 0170A Is tla>oiJtJni6stuJ 
lliuti ru'Otldrossod, thu tlotn iransmUslon will b» Intarrupiod 
and lltan contlnuod from Whoro It lafi of(> SAD must ho 
iDduflond It ths datn Is to ha iraniinitlad In n slno'v strino> 

3-m Talk Only 

3-02 Tho Q170A transmits momoryconlont ho- 

twoon FAD and LAD (as oppowd to SAD EAD In hus' 
oddrossad talk}. 



liKomplot HEX coda talactad, 8>blt word sstootad, dato 
Incromoniino from 0 ot FAD to FD at LAD 

Olt putlorn at FAD 0000100) {- 0 HEX), 
bit pattern ot LAD 11 1) lOOit | » n HEX) 

ASCII strinp tronsmittad over bust 

CRLF ID onsuro print hood 

it) SI lolt margin, 

OQCRLF 
OACRLF 
OQCRLF 
ODCRLF 
' OECRLF 
OFCRLF 
lOCRLF 



FQCRLF 

FACRLF 

FQCRLF ' 

CRLF — second CRLF to 

separom consecutlvo 
print outs, 

3-03 HP IB Data Mode 



It the controller must fetch or genorato more date beforo 
tha t'eld Is completo, the B170A should be da>addrossed 
whltu tho controller attends to those tosks, To complete 
the Hold, the BI70A should bo rv>addrossad ond the date 
tronsmisslon continued from tho word (or byto, If IG>blt 
word Is solectod) at which tho transmission was Interrupted, 

3-66 Using tho Card Reader 



3-B7 Gonorol Ih'tructlons for using the Cord Roodor 
16203A are contained In Its manuol, The following morked 
cord oKompIo Is based on tho program in tho previous 
parogroph. 




» 4 dtfW fo* 



I 

A 

D 



4 

I 






iMint M Ml *nul< III • H'l At N lo* 
kObc«lion41 n 

I4I0UIMM4S I 



4ft 

!• kKM»or| 4 ft 
to faxttKSfsftr 
la lout kM 4ft 
lilocstMa 4ft 






la lout KM M 
la IdUlHMftl 
UnfsilM 



3-B9 Same os In Keyboard Mode (but use Data 
Mode talk address). 



3-84 Listen 

3-BD Dote Is taken from tho but: and (Hod In SAD 
up, Eoch word on tho HPdB reprosontt 0 binary byte. If 
10*blt v/ord Is selected on the B170A, hlfllvordor byto Is 
tronsmilied first, Tho following progrom, which defines 
the SAD os 41 In tho koyboord mode, then louds o dato 
string from this address on, is typical; 

wrt 707, ’*sod, 41;," Note: Keyboord Mode 
address. 

wrb 727, < blnory string > Note: Data 

Mode oddress. 



3-00 Tolk ond Tolk Only 

3-91 Data is output in binary (same format os in 
Liston) between SAD/EAD (toik) or FAD/LAD (toik 
only). Note thot, SAD is incremented os words arc irons- 
mined. Consequently, if the B170A is dc-addressed then 
re-nddresEcd, the data transmission wHI be interrupted 
and then continued from where It left off. If the entire 
dato is to be transmitted in a single string, SAD must be 
redefined, 

, ) 

3-SI2 ; Code Assignments 
J-93 , Refer to Toble 3-3, 



3^1 



Proflrommino 



Modol BI70A 



Tnblo 3-3. HPdO Code Asslonmcnts (A8CIII for tho Q170A 



■■V 



APPLIES ONLY IN COMMAND MODE lATN THUE} 



THEBE CHAnACTEnS CAUSE BRQ 



THEBE CHARACTEnB ARE IGNORED 



HP'IB 




7 


0 


0 


0 


DATA 




0 


0 


0 


1 


LINES 




D 


0 


1 




□ 


D 


B 


D 


0 












n 




Q 


□ 


0 


NUL 




DLE 




SP 


m 


D 


□ 


D 


n 


1 


BOH 


OTL? 


DCt 


LLO 


1 


B 


Q 


D 


D 


la 


2 


STX 




DC2 




»» 


. . j 


□ 


El 


0 


D 


3 


ETX 




DC3 




9 




□ 


n 


El 


□ 


<1 


EOT 


■■I 


DC4 




s 




0 


n 


D 


D 


C 


ENO 


Si 


NAK 




% 




0 


0 


n 


□ 


0 


ACK 




SYN 




& 




□ 


D 


D 


D 


7 


REL 


wm 


ETD 




s 




11 


D 


□ 


Q 




BS 




CAN 




1 




T 


Q 


□ 


n 


0 


HT 




EM 


l^jSPD ■! 


1 




n 


m 


n 


Q 


to 


LF 






'HH 


— 




n 


□ 


n 


n 


II 


VT 




ESeJ 




Bam 




n 


n 


n 


□ 


12 


_F_F . 




mm 








5 




0 


n 


13 


CR 




QS 








i 


D 


D 


□ 


M 


SO 


■■j 


RS 








i 


D 


D 


u 


IB 


SI 




US 




/ 


D 



SAME 1 

INTERPRETATION 




3-94 RS 232C PROGRAMMING 3-96 Status Mossogo 

INSTRUCTIONS 

3-07 Data bus (B/16 bill, address (;oda orrd data 
code aro displayed on the screen wlren the terminal's R 
3-QS The following B170A activities con be directed key Is pressed; 

from 0 data terminal using this Interfoce; 



status message, 
meniory cxomlnutibn, 
memory change, 
memory listing 

Note: The 8170A Is wired as a DCE (Data Communication 
EqufpmontI, El A Sid RS 232C/CCITT V.24, 



8170A ready for new 
command. 



(j) R CRLF 
B,HEX,HEXCRLF 



Operator presses R key. 
8170A gives CRLF ond 
then data terminated by 
CRLF. 

• Dato code. 



The bus lines used, terminations, logic levels and pinouts 
ore described In Section II. Front ponel operations ore pio* 
tected ogalnst Interruption from the RS 232C. Thus, It o 
monuallydnvokcd operation Is In progress, the 8170A will 
not respond to a data termlnol until that operation is 
completed. 



'Address code. 
■Word length. 






B170A again ready 
for new command. 



3-12 










































































Maclol B170A 



Pfoijrntnmlntj 



Natat Undtirllnutl dinraciitrt oroaniqruiJ by opiirntor on 
(ho tormlnnl koyboartl, Thoy oro nccoptoil by (ho B170A 
and oro (bon roiurnud (o (ho lormtnol (or diiploy Kull 
duptoxl. Chnrac(or$ not undorllnod or[Qinn(o (rom (ho 
B)70A. TI(o undorlino doos no( nppoor on (ho dUploy. 

3“0B Momory Examination and Cliango 

3-60 A memory loondon enn bo oxomlnod by 
on(orlna M and (bo roqulrod oddross at (ho lorininal: 

fi} M CRLF OpflrotorproHQSIW,8l70A 

““ pivosCftLF, 

t 2 3 IF Oporotor (ypo5 1 2 3, BI70A 

rospondt witli two tpneas, 
followod by address 1 2 3's 
data followod by two tpocos. 

From this pointy tho oparator may; 
end operation t.koyl, 

Qo on to next oddross (Cni, 
or chonpo tho data. 

Foroxompio 



C<^ \A 

I 2 3 1 F 0_A 

I 

12 4 A A 1 CR 



1 2 6 0 6 CR 



12 6 DC ^ 
{■»' 



Operator changos addross 
123 data to 6 A. 

System automatically 
(joos to next address, 

Oporotor changes data 
from AA to 01, CR 
signals (bat there is no 
further dole entry. Lino 
Is overwritten with com>^ 
plate data. System go..s 
to next address. 

No change to doto. 
System goes to next 
aiJdross, 

Operation ortds. 



Leading iteroes need not be entered by the operotor. 

In the COSO of an address, the lino is overwritten with a 
space (or oocb omitted leoding itoro - tho digits conso> 
quontly occupy the vertical column appropriate to its 
weighting, With data, the omitted leading zeroes are ro" 
generated. In the above example (oddross 124, data change 
from AA to 01) the overwritten line would oppoer as; 

1 2 4 AA 0 1 



Wlten 1 IQ baud It saleoiod (frir laleprinter). Hie BI70A't 
control logic automaticolly causes a now lino to bo 
goneratod Insteod of overwriting. 

3-100 Momory Listlno 

3-101 A dialog to define start and end of tho list It 
called up using tho P key; 



61 ' P 



STARTADDR.: 10* 



STOPADDR , ; 1 6 A 

10 IF 

11 2 E 

12 3D 



16 6 7 8 

1 6 A A F 

(>' 



BI70A demands (ho 
start address, Be- 
coiiso, In this example, 
tho address is hicom> 
pleto (only 2 digltsl, 
tho oporotor Inserts 
0 6poco(*| alter tho 
address 



BI70A domonds 
stop oddress, 

Display of address 
and corresponding 
data follows auto> 
motlcally, Space is 
transmitted Instead 
of Initial zeroes. 

Double space be- 
tween address end 
doto. CRLF follows 
each doto. 

Read-out termlnotos ot stop 
address, 

B170A agoln ready 
for a new command. 



Tho listing may bo discontinued at any time by pressing 
the terminal’s spjco bar. Pressing o second time allows 
the list to continue from where It left off, The tcrminol’s 
period I.) key can be used to terminote the listing before 
tho slop address Is reached, 

3-102 Having discontinued tho listing, o lino moy be 
changed by pressing the terminal’s M key ond writing 
new data. Subsequently, the M operation moy be dis- 
continued and the listing continued by pressing the period 
(.) key. 



3-13 
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1 



) 







i i 
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I 



fi 



ir 










Moool 8170A 



Function Toms 



SECTSON IV 
FUNCTIOIM TESTS 



4-1 INTRODUCTION 

•1-2 Tho procedures in this section tost tlio In- 

sirumont usino the specltlcotlons of Toblo t-2 os 
Biondords, All tests con be performod without nccess 
to tho Interior of tho Instrumont. 



4-3 EQUIPMENT REQUIRED 

4-4 Equipment required for tho function tests 

Is listed In Toblo l-l Recommended Test Equipment. 

Any equipment thot sotlsflos tho critical spocificotlons 
given In the toblo moy bo substiluUd for tho recommended 
model(s), 



4-7 FUNCTION TESTS 

4-B Thu function tests given in this section ore 
suitable for Incoming inspection, troubleshooting, or pre- 
vent. >o maintenance. During any function lest, all 
shields and connecting hardwore must bo In ploce. Tho 
tests are designed to verify the published Instrument 
speciflcotions. Perform tho tests In tho order given ond 
record tho dato in tho data spaces provided at the ond of 
each proceduro. 

4-0 Each test Is arranged so that the specification 
is written o> it appears in Toble I -2, Next, a description 
of tho tost ond ony spociol Instructions or problem oruos 
are included, Each test that requires tost equipment hos a 
setup drowing ond a list of the required equipment. Tho 
initial steps of each procedure give control settings reqitired 
for that particular test. 



4-B TEST RECORD 

4-6 Results of tho function tests may bo tabula- 
ted un the test procedures. Tust results recorded ot In- 
coming Inspection can be used for comparison in periodic 
maintenance, troubleshooting, and after repairs or adjust- 
ments. 




Punctlon Tests 



Model B170A 



FUNCTION TESTS 



4-10 DATA OUTPUT FUNCTION TEST 

SPECIFICATION 

Data pods provide 10 output linos (Model ID^BGA DO to D7, Model 1G4B0A DO to DIG), poi/nao true solocinljlo on rear 
ponol, Dote aoncrotton In nscendlno address sequence from First to Lost Address. 







Figure 4-1, Tost Setup for Data Output Function Test 



EQUIPMENT 



Osclllotcope with probe 
BNC coble assembly, 61 cm 



PROCEDURE 



1, Connect the equipment os shown In Figure 4-1, 



2. Set the 6170A os follows! 



i 



DATA BUS . . , , 
ADDRMODE ,, 

CYCLE 

OUTPUT LEVEL 
CLOCK MODE 



Vernier . , , , 
DATA (required) 
ADDR CODE . , 



16 BIT 
INT 
AUTO 
TTL 

INTERNAL .2 MHz -20 kHz 

CCW 

HI 

HEX 



3, Load; 






zero 

zero 



7FF 



4-2 



i 



F-ADDR 

T-ADDR 

L-ADDR 





Modol 0170A 



Function Tests 



FUNCTION TESTS 



A. Set memory (all ones), sue & 3-30, 

G, Press START key, 

G, A(i|ust oscIHotcotte so thnt two TRIG OUT pulsus ore tllsplayod on tho A trace. 

7, Chuck unch doia line (pod outputs DO to D |G| In turn with the scope probe, A continuous 

high level should ho dispiryycd hy the [} trace YES/NO 

NOTEt If ony hit Is Incorrect, a narrow nogotlvo pulse will bo observed. To find tho oddross of the 
faulty bitt 

connect date line concerned to OREAK IN, 
sot DATA switch to LO, 



The faulty bit slops data gonoratlon and Its address Is then one toss then that displayed, DIsconi “ri 
DREAK IN, Return DATA switch to HI. Press START key, 



B, Reset memory (all (oroosl, see 0 3-30, 



0 . 



Chuck each data line (pod outputs DO to DIGI In turn with the scope probe, A continuous low 
level should be disploynd by the 0 trace YES/NO 



NOTE' If ony bit Is Incorrect, o norrow positive pulse will bo observed. To find the oddress of the faulty 
bit, connect the doto line concortted to BREAK IN. Tho faulty bit stops data oonorotlon and Its oddress 
Is then one loss then thot displayed. Disconnect BREAK IN. P’oss START key. 



10, Press the STOP key, 



I f. Chock ooch doto lino (pod outputs DO to DID} In turn with tho scope probe to verity 3>state 



(+1,4 V, hlob Impodortco) 






SSSSS>SS>»»Sk*»SSS>»>S»>»>S«» YES/NO 



Function Tons 



Motlol 0710A 



FUNCTION TESTS 



4-11 EXTERNAL ADDRESS AND DAV FUNCTION TEST 



SPECIFICATION 

Doto oonorotlon lollows oxtnrnol addross ond onoblo slgnols^ DAV aonortlod ot ooch now oddross, pos/nco tfuo 
solooloblo on toor ponolf 12 address linos Ipositivo truol AO to AD via Address Input Pod Model lO^SSA; A10, At I 
and DAV via Control Pod Model 1B4B-1A, Enable slanals (ENI, EN2 via Control Pod{ EN3, F.N4 via roar panol) 
pQS/noo truo/don't core solocioblo, 

DESCRIPTION 

This tost vorlfios tliat tho displayed address corresponds to the applied oKtornal address, DAV and Ibo B170A 
solooior linos ENI -4 ore then mutuolly chocked uslno static logic levels. 



moA luuA 




Flfluro 1-2, Tost Setup for External Adi|ross Tost 



EQUIPMENT 



Flfluro 4-2 
none 



Figure 4-3 

Oscilloscope with probe 



PROCEDURE 

1, Connoct tho 6170A and pods as shown In Flguro 4-2, 

2, Sot tho BI70A as followst 

DATA BUS B BIT 

ADDR MODE EXT 

OUTPUT LEVEL , TTL 

' SET CW 

DATA {roar panoll HI 

' ENI to EN4 (rear panoll OFF 

DAV (roar panel) HI 

3, Press ADDR then DEC keys. Verify that DEC appears In the oddross display window, 
4 Press START key. 




Modol 0I70A 



Function Totts 



FUNCTION TESTS 



B, in turn, connect oBch nddrots lino to ili** MEAB lost point on the front pnnul, Verify the displayed 
address; 



Address lino connected 
to MEA8 


Address display 
DEO 


YES/NO 


ID4B3A 


A 0 


000 1 


»s»»s»s»»srsss 


A 1 


000 2 >>**»rss 


s»r>*ss»»s»»»* 


A 2 


0004 ►►**»*!► 




A 3 


000Bs»»»»s»s 


ssrsssssstssM 


A 4 


00 1 Gss»s»»»» 

^ » f S S 1 


stssrssssiMM 


A B 


003 2 


»r»«»s»»»ss»s4 


A 0 


OOQ 4 ►rsstsss 


Sr»>S»S»MS»M 


A 7 


0 t 2B»sss»s»» 




A 8 


0266»s^ssss» 


srsrstsssrsts* 


A 0 


OG t 


»rrrsrs»»Mi»> 


IB4B4A 


A 10 


1 0 24 


*<r»sssssss»M 


A II 


2 0 4 


»»M*SSSSS>'*>S 



III luillc 




Figure <1-3 Tost Setup tor DAV/EN Function Tost 
0, Connect the equipment as sliown In Figure <1-3, 

7, Sot EN 1 switch freer panel) to HI, verify that DAV lino is In irl-stote YES / NO 

8, Apply +B V from LOQIC PROBE connector frepr ponol) to the EN) line (Control Pod). 

Verify DAV line Is low YES/NO 

0, Bet FN I switch to LO, Verify DAV lino is in S-stoto YES/NO 

to, Remove ENI lino from LOQIC PROBE connector. Verify DAV line Is low YES/NO 

11, Bet ENI switch to OFF, 

12, Repeat stops 7 to II lor EN2, EN3 ond EN<I (EN3, EN4 lines on roar ponol) YES/NO 

13, Bet DAV switch (rear panel) to LO, Repoot stops 7-10, verify DAV lino goes high In 



steps B and 10 






YEB/NO 



4-B 






Function TatU 



Moticl B170A 



FUNCTION TESTS 



4-12 EXT CLOCK AND STATE FUNCTION TEST 



BPEOFICATIQN 

Exiornol Clock do to 2 MH^. 

Oi^aratlntj tiatnd 

Idiot pormlts nniry cf oddrnss, data and oparollny pornmoiort, Dato and OAV In Irl'tiolo, 
ACB low, UnS tilQh, 

Aotlvoi continuous data output, ACB hlQh, DSB Idglt, 

Drookt static data output, ACB low, BRS low. 



Input cliaroctorlsilcst liluh lovol > t 2.0 V , low |ovol < i- O.G V, min wldtlt (at ^ 1.3 VI >10 ns, 



tairr 




FlflUfo A-A, Tost Botup for Ext Clock ond Btoto Function Tost 



EQUIPMENT 

Pulse Qcnaroior 
Oscllloscopo with 2 probes 
DNC cable assembly, 30 cm 
DNC cable assembly, 61 cm 



PROCEDURE 



1, Connect the equipment os shown In Ftuuro 4-'}, 



4-0 



^ s 



MotJolOlVOA 



Function Tnttt 



PUNCTION TESTS 



7, 5oi the 8170A o» (ollowtt 



DATA DUS B BIT 

ADDfl MODE INT 

CYCLE »»»»»»»»*»»»»»»»»»» AUTO 

OUTPUT LEVEL TTL 

CLOCK MCI*' EXT 

3, Load: 

F*ADDm .. icto 

T*ADDR joro 

L‘ADDH loro 



A, PfOK START key, 

5, Sot pulio omorotor (or o 2 V puUo, width > (lO nt, ond opply to CLOCK IN, Verify 

TRIG OUT pulm YES/NO 

0, Trntufor pulto Qonorator connection from CLOCK IN to STOP IN, Verify that 017OA ooo* to 
Idle ttoto and that ADDRESS and DATA value displays m hlonked YEB/NO 

Verify ACS low» BRS IiIdK , I*,,,,,,,,,,, ,,,,,, YES/NO 



7, Transfer pulse jjunarator from STOP IN to START IN 

Verify that the BI70A goes to Active Stole, Verify ACS hlijlij BRS high YES/NO 

D, Tronsfor pulse genorotor from START IN *o BREAK IN, Verlf.f tliot the B170A goes 

to Break stale »»»>!> rs»s»t«i»s»»>»»>s»s»>*»s>»(»>rs»sss»*ts»»»rs*»M>t»ss»*»rss»stsso»»r Mrs »*S*»sM»stfsss»sss*SSSS»sr»SM*rsss YES/NO 

YES/NO 



Verify ACS low» BRS low ,. 



S*SSM»>SS»»M*SS> (M>r»SfrSSM»S»S>SMS»S>>S»MSSSS»>»S»»SS*SSSS»M»SS»SSSSSSSSMMSS»r>SS»»S> 
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I^unclton Tottf 



Mottxl BI70A 



I 

( 



FUNCTION TESTS 



/»-13 ADDRESS OUTPUT (OPTION 002) FUNCTION TEST 
SPECIFICATION 

Dnta uoiWDtlon In otcoiulinu aUUrutt eat|uanci> Irom Pint lo Lott Addrsts, Option 002 Addrust Output Pod 
Modot jS4D2A provtduf 10 nddrost output llnm, AO to AO, posltlvo truu, 3>(ttiiu cRpnOillty. 







FInuro i1-C, Tost Botup tor Address Output Funetton Tost 



EQUIPMENT 

Oscllluscclipo with 2 proliot, 



PnoCEDURE « 

1, Connuct oquipmunt as sliown in Figure 4-13, 

2, But llio Qt70A ns followst 



DATA DUB 

ADOn MODE . . , 

CYCLE 

OUTPUT LEVEL , 
CLOCK MODE 
Vornlor 



ADOnCODE 



, BDIT 
, INT 
, AUTO 
, TTL 

. INTERNAL 2 M-, 2 M 
, CCW 
, HEX 



3, Loadt 



F'ADDR /uro 

L*ADDR , , , , 1 1 , , , . 3FF 

4, Press START key, 

B, Start with AO and A) linos cartnncto<i lo the scope’s A and D channels. 

Change connnotlons so that lines Al , A2 then A2, A3 and so on ore displayed, 

Verily that the Irequonoy douhles ijotweun ndjneem linos 

4-B , 



i 



YES/NO 






t 



ADJUSTMENTS 



I 



f 




Modol BI70A 



Atjjudmimu 



SECTION V 
ADJUSTMENTS 



B-1 INTRODUCTION 

B-2 This 5«cltor> duscrlbos tlio odlustmonts which 

wilt return the Insirumuut to peak oporntino camJliiott 
nftor ropnlrs oro complolotj, 



B-3 SAFETY CONSIDERATIONS 

B“4 AlthouQh this Instrument has boon deslonod In 

sccordoncu with International safety standards, this 
monuol contains Information, cautions, and warnlnQs which 
must be fallowed to ensure safe operation ond to retain 
the Instrument in safe condition (see Sections II ond lll|. 
Service end odjusimonts should be performed only by 
qualified service personnel. Safety checks are presented 
in Soctlon VIII, 

I WAR^;(N<^ 

Any interruption of tiw protective (grounding} conductor 
(inside or outside the instrument) or disconnection of the 
protective earth terminal is likely to make the instrument 
dangerous, intentional interruption is prohibited. 



6-B Any adjustment, malrttononce, and repolr of 
the opened Instrument with voltooe opplled should bo 
ovoided as much as possible, ond, when Inevitable, should 
bo carried out only by o skilled person who is aware of the 
hozord Involved, 

B-G Capacitors Inside the instrument may still be 
choroed oven if the Instrument has been disconnected 
from its source of supply. 



B~7 Moke sure that only fuses with the required 
rated current and of the specified type (rtormal blow, time 
tlttluy, etc,) are used for replocemertt, Thu use of repaired 
fuses ond the shortclrcultino of lusehoMors must be avoided, 

B-8 Whenever It Is likely thot the protection ol lured 
by lusos has been impaired, the Instrument must be marie 
inoperotivo and secured uoainst any unintended operation. 

WARNINo"! 



Adfustments described herein are performed with power 
supplied to the instrument while protective covers are re- 
moved. Bnergy ovaliahle at many points may, If contacted, 
result In personal Infury. 



6-9 EQUIPMENT REQUIRED 

6-10 The test equipment required lor the od> 

juslment procedures is listed In Table 1-1, necorn* 
mended Test Equipment, Tl i criticol specIHcations 
ol substitute test instruments must meet or exceed 
the standards listed In the t,ible if the Insitiirncnt is 
to meet the standards set forth In Table 1-2, 
Specifications. 

B-n ADJUSTMENT PROCEDURE 

B-12 Allow 0 IB-minute warm-up time belore 

storting thu adjustments, Durlrtg adjustmu keep 
the covers in place os far tiS Is possible so thot the 
instrument's temperature remains steady, Refer to 
Figure 6-1 lor removal of top cover and assembly locat- 
ion; alt other covers should remain fitted. 
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Adjustmonts 



Modttl DI70A 



B-13 POWER SUPPLY ADJUSTMENT 



EQUIPMENT 

DVM 

2,6 ohm, 10 W rotittor 
Exiandor boards 



PROCEDURE 

1, Connoct dm Control, Addrost Input and both Data Pods to tho DI70A, 

2, Sat tim 0170A as lollowst 

DATA DUS 
ADDR MODE 
CVCLE 

OUTPUT LEVEl 

SET 

CLOCK MODE 

Uornlar 

ADDR CODE ,» 

3, Sot momory (all onos), sea 5 3-30, 

^4, Press START kpy, 

6. Sot A7R3 Iseo Sorvlco Shoot 7) C'V. 

6, Adjust A7R14 (or o DVM roodinj of t- 5,00 V ol tho + B V teslpolnt. 

7, Connect tho 2,6 Ohm resistor botwoon the t- 6 V icstpoint and chossis. 

B, Sot tho mox. current limit by rototlng A7RL slowly CCW until tho voliaflo ot tho 

+ 5 V testpolni just bcQins to docroaso, 

9, Romovo the rosistor, 

10, Chock and adjust tho following voitjgos; 



INT 

AUTO 

VAR 

CW 

INTERNAL 2 MHj! - .2 MHz 

CCW 

HEX 



Locotlon 


Toitpoint 


Adjust 


Result 




+ 0,6 V 


A7R17 


+ O.B0 V to + 0,61 V 


A7 


-3 V 


A7R21 


- 2,07 V to - 3,03 V 


+ 12 V 


- 


+ 11,04 V tor- 12.03 V 




-12 V 


- 


-11.04 V to - 12,06 V 


Front 

panel 


MEAS 


SET 


+ 16.0 V 


Data pod 


any data line 


A7R16 

A7R40 


r- 16.0 V (VAR Bolccied) 
+ 4.76 V (TTL selectedl 



B-2 



V 



Moilol 01 70 A 



Ailjuiimunli 



6~14 CLOCK RATE ADJUSTMENT 



EQUIPMENT 

Coiinlor 

Exiutidur Ijoards 



PnoCEDURE 



Bat tho 0I70A os tollowc 

DATA DUS 0 BIT 

ADDRESS MODE INT 

CYCLE AUTO 

CLOCK MODE INTERNAL 2 MHz - .2 MHz 

Vatniar CCW 

DAV DELAY (roor ponell MIN 

2. Pross START koy. 

3> ComiDCt high Impodonco couniar to A<1TP1 nnd chock fratiuoncy > 2.1 MHz. 

4. Turn vornlor CW nnd od|uU A4R M for n countor rondino of t7G kHz to 100 kHz. 

B. Chock Hint tha Itat^uonclot ot tho uxtrumllios of aoch rmiijo oxiond .it lojst ns for ov tho nominnt. 

B. Soloct lowest frnquoncy roiigo 1200 Hz - 20 Hz) ond sot vernier CW. Verify ihnt ADDRESS 

ond DATA value displays oporolo. 

7. Slowly tnerensa frequency end check that tho disploys blank at approx 26 Hz. 



B-3 




AiiluitniHnli 



Moilwl mVOA 



D-1D EXT START ADJUSTMENT 



EQUIPMENT 

with prohn 
Polio uuiwnlor 

GO Ohm luuilihioouh timnlmitltm 
DNC cohin imutnlily, 30 om 
Eximulor hanrtli 



PROCEDURE 

I, Sut B170A ns follnwit 

DATA RUB 0 UIT 

ADDR MODE INT 

cyct-E BINOU 

CLOCK MODE INTERNAL 2 MNt - .2 MHi 

Vofnlwc • I > I »>>>>>>>>>>> > CCW 

ADDR CODE DEC 

DAV DELAY (runr pnool) MIN 



7, Looti t 

P*ADDR ► ^ I r ►►►►►► t /uto 
T’ADDR 0 

L*ADDR 10 

3. Apply 0 2 V potso (width > *10 tu, npptox 10 kHz top roto) to START IN vtn the GD>ohm 
lundtiuautih. 

4, Connuct owllloscopo to A*1TIM with prohu nod «d|usl A'lRIB lor 54% doty cyclu, 




ftS 
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noplacflflblo Paris 



SECTION VI 
REPLACEABLE PARTS 



6-1 INTRODUCTION 

G-2 This section contains Information for ordering 

parts> Table 6-1 lists abbreviations used In the parts lists 
and elsewhere in the monoal. Table 6-2 lists all replace- 
able parts In reference designator order. 



6-3 ABBREVIATIONS 

6-4 Table 6-1 lists abbreviations used In the parts 

lists, schematics and elsewhere In the manual. In some 
cases two forms of the obbrevlotlon arc used, one all In 
capital letters, and one partial or no capitals. This occurs 
because the abbreviations In the parts lists are always all 
capitals, However, In the schemotics and other parts of 
the monual, the same abbreviations may have upper and 
lower case letters. 



6-6 REPLACEABLE PARTS 

6-6 Table 6-2 Is the list of replaceable parts and 

is organised as follows; 

0 . Malnfrome (chassisl parts In olphonumerical 

order by reference designation. 

b. Electrical assc-mbllcs and their components In 

alpha-numerlcol order by reference designation. 



Reforencc designators ore of the form ABR9 i.o, resistor 
9 on ossombly 6, 

6-7 The Informotlon given for eoch port consists 
of the following: 

0 . The Hewlett-Packard part number, 

b. The description of the port. 



6-8 ORDERING INFORMATION 

6-9 To order o part listed In the rcpiaccoble parti 
table, quote the Howloit-Packard port number, indicote 
the quantity required, and address the order to the 
nearest Hewlott-Pockord office (list of Salcs/Service 
offices at the rear of this manuall. 



6-10 To order a part thot Is not listed In the re- 
placeable parts toble. Include the instrument model num 
bcr. Instrument serial number, the description ond 
function of the part, ond the number of parts required, 
address the order to the neorcst Hewlett-Packard office. 




Roplnwnblo Pnru 



Modol Bt ^OA 



Tabto 6-t. Rotorniico Daslanniors and Abbrovlntloni 



REFERENCR DESIGNATIONS 



A iHimblv 

AT , . . Mir.nuntor; liotaiorj 
lirmlnnilon 

D > finf motor 

btttlitry 

*• e»p«cttnr 

CP coupltr 

CR . I t . . . . dIoOsj dloilo 
ihytlitorjvnr«ctor 
DC . . , dirocllond coup ’ir 

DL . . . d»l*v lino 

DB . annunelalor; 

tlgnollnodovko 
(oudiblo orvliuillt 
lomp; LED 



A ompiro 

ac , , . , attarnatlnDCUM*r)t 

ACCECS accoiioty 

ADd ad|uilminl 

A/D analog to digital 

AF . . , , , audio Iranuancy 

AFC automatic 

Iroquancy control 
AOC , , , , . automatic pain 



control 

At >>.»>.. , aluminum 
ALC , > . , automatic laval 
control 

AM . . , ampliluda modula- 
tion 

AMPL amplltlai 

APC > , . . automatic phaia 
control 

AS5Y aiiambly 

AUy, aualllary 

avg avaraga 

AWO , , , . . American wire 
gauge 

BAL , , balance 

BCD binary coded 

docimal 

BD , board 

BE CU , beryllium 

copper 

BFO . , , . beat frequency 
OKillator 



BH binder head 

OKDN breakdown 

BP bandpaii 

BPF bandpaii Uttar 

BBS brail 

BWO . . > , backward-wave 
OKlIlalor 

CAL calibrate 

ccw . , , . counter-clockwlie 

CEB caramie 

CHAN , I , channal 

cm >>...... centimeter 

CMO . . cabinet mount only 
COAX ........ coaxial 

COEF ...... coallklent 

COM ........ common 

COMP compoililon 

COMPL complete 

CONN ...... connector 

CP cadmium plate 

CBT . . . cathode-ray tube 
CTL .... complementary 



traniiitor logic 



E mltcallaneoi i 

electrical part 

F ............. fun- 

FL Illler 

M . . . hardware 

H7 . .circulator 

' . . , . elact'lcal connector 
litailonary portion); 
jack 

K relay 

L . coll; inductor 

M . . , . meter 

MP ..... . mlicellanaoui 



mechanical pan 



P . . . . electrical connector 
tmov hie portion); 
plug 

Q itanilitori SCB; 

trlodt thyrliior 

B . railitor 

BT iiu 'minor 

B ik-'itch 

T .iranilor»ner 

TB terminal board 

TC ...... thermocouple 

TP teit point 

U , . , . . integrated circuit: 
microcircuit 

V ...... . electron tube 



VB . . . voltage regulator; 

breakdown diode 
yy , , . , cable; tranimliiion 
path; wire 

X locket 

V . , , . cryiial unit Iplato 
electric or ttuarir) 

Z . > . , tuned cavity; tuned 
circuit 



MET OX. . . metallic oxide 
MF . > . medium Irequency; 



microlarad luted In 
parti lilt) 

MFB ..... manufacturer 

mg milligram 

MHi . megoherta 

mH millihenry 

mho ........... mho 

MIN minimum 

min minute Itlme) 

*...... minute Iplann 

angle) 

MINAT. ..... .miniature 

mm ........ mllllmvier 

MOD ....... modulator 

MOM momentary 

MOB ...... metal-oxide 

■ lemiconducior 
mi ........ mlllliecond 

MTO mounting 



MTB . , . meter llndkatlng 
device) 

mV millivolt 

mVac millivolt, ac 

mVdc , , . , , r-altllvolt, dc 
mVpk .... millivolt, peak 
mVp p . , , millivolt, peak 1 
to peak 



mVrmi .... mllllvclt, rmi 

mW . milliwatt 

MUX . multiplex 

MV mylar 

)iA mlcroampate 

/JF microfarad 

/JH , > . . , . microhenry 

//mho . mlcromho 

//i rnlcroiacond 

/IV microvolt < 

/iVee microvolt, ac 

/XVdc ...... microvolt, dc 

/iVp p . . . inicrovoli, peak- 



to peak 

/iVrmi . . . microvolt, rmi 



/IW , , ..... microwatt 

nA nanoampere 

NC no connection 

N/C , .... normally doted 

NE neon 

NEC negative 

nF nanofarad 

N* PL nickel plate 

NrO ..... normally open 



NOM i ...... . .nominal 



ABBREVIATIONS 



CW .... continuoui wave 

cw .clockwlie 

cm . centimeter 

D/A dlgllal'lo analog 

dB decibel 

dBm .... declbal referred 
to 1 mW 

dc. ..... . direct currant 

deg . . degree (temperature 
Ititerval or rllllarence) 
. . degree (plane angle) 

Pc ...... degree Colilui 

(centigrade) 

Pp .... degree Fahrenheit 
PK degree Kelvin 

DEPC .. depoilied carbon 

DET detector 

diam diameter 

DIA . . . diameter (uiod In 
pant till) 

DIFF AMPL. . . ditlerenllal 
amplifier 

div > dlviilun 

DPDT ..... double pole, 
double-throw 

DB . , , , drive 

DBP .... double ildeband 



DTL , . . diode traniiitor 
logic 

DVM . , , , digital voltmeter 
FCL .... emitter coupled 
logic 

EMF . , eleclromotlve force 
EDP .... . electronic data 
proceiilng 



ELECT electrolytic 

ENCAP encapiulaiad 

EXT external 

F , farad 

FET . Held effect 

traniiitor 

F/F lllp-flop 

FH ........ . Halt head 

FIL II Illlliier head 

FM . frequency modulation 

FP . , front panel 

FREQ frequency 

FXD fixed 

g ............ gram 

GE ....... . germanium 

QHi ........ glgaherta 

CL . > . glaii 

CRD groundled) 

H ..... henry 



h * . , 




MET 


helarodyna 


HEX 


hexagonal 


HQ . 




HDW 




HF . 


. . , high Iraquency 


HQ , 




HI . 




HP , 


, , , Hawlell'Packard 


HPF, 


.... high pnti filter 


HR . 






parti lilt) 


HV , 


..... high voltage 


Hr . 




IC. . 


Integrated citcult 


ID. . 


, , . Inildo diameter 


IF. . 


Intermediate 




Irequancy 


IMPC 




\n X X 


, Inch 


INCD 




INCL 




INP. 




INB. 




INT, 




kg . 


kllogrem 


kHt 




kU . 


. kllohm 


kV . 


kilovolt 


lb . . 




LC . 


Inductance- 




capecliince 


LED 


. light-emitting diode 


LF . 


, . . low Irequency 


LQ . 




LH . 




LIM. 




LIN. 


. , llneer taper (uied 




In parti Hit) 


tin . 


ilniar 


LK WASH , . . lock waihar 


LO . 


, . low; local oicllleiur 


LOG 


, . . logarithmic taper 



(uied In parti lilt) 



log logarithm(lc) 

LPF low pail filter 

LV ........ low voltage 

meter (dlitanee) 

mA mllllampere 

MAX maximum 



MH megohm 

MEC .... megdoP) (uied 
In parti lilt) 

MET FLM .... maial Him 

NOTE 



All abbrevlaltoni In the parti Hit will be in upper-caie. 
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A 



Model 8170 A 



Rcpincuahle Parts 



Tfllilu G-l. Relurence Dusloontofs and Ahluuvlatlotu {euni'di 



NORM ....... nutmul 

NPN . . . ntia<illvu itntilivit 
nuunitve 

NI’O . . . . iiBuotlvit imtilivi! 
fU»D UlIM) 
turn coolliclutitl 
NRFn . . not *Mcomm«ni(iitl 
lor llatil luiilDcnimint 
NSn ..... nut iBiiatalRly 
ruplncuahlu 

ni ndnniacomi 

nW nnnoyrnlt 

OOD . Qtilor l>v ilvtcilpllon 
OD .... oultitlu tliantBliii 

OH ...... . ovni lUHKt 

OP AMPL ... opuxitionnl 
nmplilior 

OPT option 

OSC UlClIlAtOI 

OX OklllP 

Ot UUttCtt 

si olmi 

P . . . , ponti luipil in pnili 
llitl 

PAM .... pultp nnipllluiln 
inoilulallon 

PC ...... pnniail circuit 

PCM . . pulin coiIp mmlulA 
tion; puliu count 
>nor|ulnlion 

POM t»a>t tiiitonun 

inoiliiintlon 

pP . plcolniiiil 

PM OnZ . pliuiphor lironrn 

PHL Pliilllpi 

PIN .... poiltivir Intilniic 
nnontivir 

PIV |)unk Inbariu 

voltngir 

pk punk 

PL . I ..... . pliniii luck 

PLO . phniD lock 

oicilloior 

PM ... . phnin nioilnlailon 
PNP. . . . poiitivu nuaniivu 
OOiillVO 

P/O putt ol 

POLV pOlvtlV'*.‘n> 

, POnC poiciilalii 

POB . . poiltlvir; poili onitl 
(uiinl In punt III- 1 
POt;N poilllon 



POT . . polimtionuHni 

p p liinik to pimk 

PP . . iniiik to iinak Iimnt 
in pnitk Inti 

PPM . . . ijiiim pmition 

moiliiliition 

PMCAMPL . pMiiiinpliliHi 
PRF . iniliii iiipiititinn 
Iruiiuuncy 

pnit Dultii lupiilition 

intu 

Pi Iiicmccoiul 

PT point 

PTM piiliir Hull) 

moilul.illni) 

PWM . , puliBWiiltti 
rnuiliilatiai) 

PWV .... pimk woikinij 
vollnui! 

HC . iutilliiiii:i) cnpiiciliincu 

necT , rcclitnir 

HUF . .' roluipncu 

Rl-G riiuiitiiti!<l 

RCPL .... luplncealilir 

HF liiilio tiiHiuoney 

RFI raillu liuitunncy 

iniinluinnrir 

RH . . . rutinil liwail, liulit 
I) nil it 

RLC riniitanco 

iniliictancn 

copncitiincu 

RMO . . . lack mount only 
tmv ... root mnnn 11101111) 

RND routiu 

ROM . . mail only mimiory 

RftP rack mill |)iinul 

RWV . . . mvDiin woikiny 

vultiiui) 

B . . . icnllnrlnu paininutni 

I lucoml Itinvd 

". . iiiconil Iplniie nnulir) 

SB tlow hloiv Hum) 

luiml In pniit Hit) 

SCR . . . I illlcun cuntiolli.>il 
mcilllip; icmw 

SE mlunluin 

SECT leclloni 

SEMICON imnlcon 

■luctor 

SHF .... iiipurhivll Im 
nuuncy 



SI . . iilicon 

GIL ... iilvm 

Gt lliilii 

SNR nunai to nunir iniio 

BPOr iinyli) |)i)li), 

iloul)li> Ilirmv 

BPO ipiliiB 

5R . iplil liny 

GPsr . . iinuli) poll), 

linglu lliiuw 

SGI) ... iinulii itiltfliniiit 

65T ililinlakt lliml 

STL llnnl 

SO ntunti) 

GWR . . ilmiilinu ivnvi) inlio 

GVNC ... lyncliionlm 

T . . Iiinnil lilow Plow tiiiul 

TA . inniniiini 

TC . lunipmntiiiu 

conipnniiitlnu 

TO tlmi) ilolny 

TERM Iiirmlnnl 

TFT . . thin lilni trniiiiitor 

TGL .... lootjlit 

TMO llimml 

THRU throuuti 

Tl . .... iltnniuin 

TOL . lolninncu 

TRIM lilmniBt 

TSTR irnnililur 

TTL . . Irnnililur Irnninior 
toyic 

TV iDluvillon 

TVI tuluvliion Iniiirlumncir 
TWT . . iraviilinu yvnvu lulm 

LI micro 110^1 lijioil 

In parti Hit) 

UF . . . nilcioluroil tumit in 
iriiiti lilt) 

UHF . . iillifttilul) limiimncy 
UNREG .... uniuuulaluil 

V volt 

_VA vollilnipunr 

Vne ..... yolii, lie 

VAR vmlnlilii 

VCO vullnu» contiutlijit 

oicillalor 

Vile voRi. ik 

VDCW . . volii, Ik, working 
lutntl in (inrli liM) 
VIF) you*, illliirnil 



VFO vniifll)li* liuiiuiincy 

uiclllntor 

VMF yiiry higli 111) 

tlimnci 

Vpk ... yollt. punk 
V|i p volti, pnn) lopnnk 
Vnni ... volii, rmi 

VGWR . ynlingii ilnntling 
WnuB iniin 

VTO . . untlngir lunml 

oicillAtur 

VTVM .... Vnciium lulii) 
vollmnlHr 

VIXI vutll, iwilcliml 

W wall 

W will) 

WIV ... working Invuiiu 
vollngn 

WW wimwoirni) 

W/O Wiltroul 

VIC . . yiliiiiin iron gamut 
Zq ... chninclnriitk 
impuilnticu 



MULTIPLIERS 



iivfaiion 


PtellK 


Multiple 


T 


lurn 


10 


0 


gign 


lOO 


M 


niuga 


loO 


k 


Mlu 


1q3 


ila 


ilukn 


10 


il 


■ IlKI 


10 


c 


cunll 


lO-? 


in 


niilli 


10 “3 


fi 


IIIICIO 


to ■“*> 


0 


nnno 


10 “0 


P 


pico 


10 **’2 


1 


iBinlu 


10“’** 


a 


alto 


10 “’** 



NOTE 

-All alil>mviiit>onr. in lliupurti hit will Iru in uppnr caii), 






Model B170A 



Roplocoablo Ports 



Tabto 0-2> Rcploceoblo Ports 

I 

Molnfromo 



SKWtS. IlDSiiK" 



CESCtUPTION 



Si 

Ai 



AS 

A6 



oatM’bosoi 

0BUJ-6650S 

8rf?l}:Sg?5? 



n wr- 

bU AV HAH Z 
(OI'HOH 001 QNI.Y) 
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Toblo 0-2, Roplocooblo Ports (coni'd) 
16-1G2A (0170A Option 002 only) 




B 










1 



ModolQ170A 



naplncooblo Parts 



Tobla G“2, Rcplocoobto Parts (coni'd) 



16<164A 






i 5 ^St-b 6 »Ol 













tt-SCRIPTtON 



Di> Atr coNrit put) 
c[|p cohN*^*** 

Cgu AVjiSCONH 

it ill 



It 

ft aSa^ 

9 A ADAP 









tESUlPTlON 



i\ a 

S! 

*1 

* I? 

At CIO 



At HPi 



A 

A K 2 

A Vi 
A (A 
A t J 



n i) 



1 . P 

n! h 



Q oa'osro 
a ag-vjSb 
OUO'OBb 

fiSnil 

‘^Uo>o»rb 

L^i -| 8 p 



mmi 

0 A 9 a-r 2$2 

a 69 B->/ 2 n 

ab‘ra»r 2 l 2 

OA)B-r 212 

BrMl 

0 bva>r 2 Jb 



iii 

18tO-OSi)S 

OfcVB-r2l2 

Ubva-r 2 i 2 

mm\i 

Sb^S'riL 

0 bV 8 >r 20 S 





f ! Cl= Li^llv 



I; il :iyy. 1 11 [ill 

i! mm 

U 6 o-ibri 






SPBIMC 




5IR «»«}> 



i-p^ !yi 

iSS tt : 8 tS 



ll-NW 47K 7X 
H-P too U . 0 »H 

I IP II I 

H-P »l.l ll.O»ri 
1 C Ui^a SiNlftibL 

til pin 



6-17 








HoptiiccablQ Parti 



Model 01 70A 



Table 6-2, Roplocoable Parti (cont'd) 
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l^ockdotlno 



SECTION VI^ 
BACKDATING 



7-1 EARLIER MODELS 



7-2 Earllor modelt ore oquippod with A13 Dd Ay 
PBOM (Sarvlco Shoot IF) Initood of ROMs on A1. In 
the ovont of fnlluni, roploco A13, The Individual PROM’s 
ore not roplocQoblft. 



7-3 SERIAL NUMBERS 1739G00101 
TO 11B 

7-4 Those rnodols ore fitted with A 1 Bd Ay 
Microprocessor OBI 70-66501 Rov. A instead of Rev. B> 
Display blanking may occur at critical frequencies of the 
oxtornal BREAK IN, START IN and HPdB addressing/ 
de-oddrosslng. 
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Model B170A 



Service 



SECTION VIII 
SERVICE 



8-1 INTRODUCTION 

B>-2 This section contains component layouts, 

schematic diagrams, prlttdples of opornllon ond service 
lnformotion> These are organised as 'Service Sheets’, 
which are Identified by o large number within a square 
In the lower corners, Service Sheet 0 contains lnfor>^ 
motion for the Instrument os a whole, and assists trouble' 
shooting to hoard level. Other service sheets concern 
specific boards, see Tables 8-1 and B-2. Schematic 
Diagram symbols are summarized In Toblo B-3, Dlognos* 
tic tost procedures are summorlzed under 5 8-11, 

Toblo 8-1, Index to Assemblies 



Block diagram 


Service Shoot 
0 


A1 pP 


1 


A2 RAM 


2 


A3 RAM Opt 


3 


A4 Addr 


4 


AB HP'IB/RS 232 


B 


A8 Control 


6 


A7 PS 


7 


AB Mother 1 


Layout; 7 


A9 Mother 2 


Wiring: 1-7 


AlO Display 


1 


All Keyboord 


1 


A12 Conn Bd 


2,6,4 


AI3PROM 


1 


A1 9 Switch 


6 


A20 l/F Conn 


B 


A21 Trigger 


4 


A22 Cable Ay Power Switch 


7 


1B4B3A Addr Pod 


4 


1B4B4A Control Pod 


6 


164BBA Date Pod 0-7 


2 


16468A Data Pod IB-8 < 


2' 


Mainframe 


Figure 6-1 


Pods 


Figure 6-2 



8-3 SAFETY CONSIDERATIONS 

8-4 Although this instrument hos been designed 

in occordancc with international safety standard!, this 
monuol contains information, cautions, and warnings 
which mutt be followed to ensure safe operation and to 
retoln the Instrument In safe condition Itn Sections II 



ond III), Service ond odlustnionts should he performed 
only by quolliiod service personnel. After repair, the 
After Service Safety Check (5 8-27) must be performed, 

I WARNING I 

Any Intmtiptlon of r/re protoctfvo (groundmgl conductor 
dnstdo or outside the (nslnnnentl or disconnection of the 
protective earth terminal is likely to make the instrument 
dangerous. Intentional interruption is prohthited. 



B-B Any odjustmcnt, mointenonce, ond repair of 
the opened instrument with voltage applied should bo 
ovolfied os much as possible and, when Inovltoblo, should 
be carried out only by o skilled person who is oware of 
the hazard involved, 

8-8 Cnpocitors inside the Instrument moy still bo 
chorgod even If the Instrument hos been dlsconnecteti, 
from its source of supply, 

8-7 Moke sure that only fuses with the required 
roted current ond nf the specified type (normal blow, time 
dcloy, etc.) ore used for replacement. The use of repaired 
fuser; ond the shortcircuiting of fuscholders ntust be 
avoided, 

8-8 Whenever It Is likely thot the protection 
offered by the fuses has been Impolrud, the Instrument 
must bo mode inoperative ond secured ogoinst oiiy un> 
Intended operation, 

WARNING I 



Adfustments described herein are performed with power 
supplied to the /irjsfrwmenf while protective covers are 
removed, Energy available at many points may, if con- 
tacted, resuit in personal Injury. 

8-9 PRINCIPLES OF OPERATION 

8-10 A description how the Instrument works In 
general is contained In Service Sheet 0. More detailed 
circuit descriptions arc contained In subsequent service 
sheets. The symbology used In block ond circuit dio- 
grams is explained In Table 8-3, 

B* J 
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Sorvko 



Modal B170A 



0-11 TROUBLESHOOTING B-IB ROM Tost 



IMPORTANT NOTE 

If boards A1 or A?, aro romovod, ilm B170A will 
powor>up with tho following poramctorst 
O BIT DATA BUS, INT ADDR MODE, 

AUTO CYCLE, TTL OUTPUT, 

MAN CLOCK MODE. 

In iho Exlandod Momory Option 001, romovol of 
A2 or A3 cousos loss of A3 doto (A3 uses A2’s 
battory bock>up and has no hottorlos of its own|. 

Romovol of A3 moy moon ihot tho F», T% ond L« 
oddross are out of oddross rongo, F* ond T^ADDR 
will then Iw ouiomotlcolly wt to wro, ond L«ADDR 
to thn lifghost avoilablo oddross. 

B-12 Tho B170A Is equipped with o numbor of 
bullt'In troubleshooting oldsi 

Go/No Go Tests for: 

Indicators, 

ROMs. 

DIqIioI Signature Analysis (DSAI routines 
wlilch help verify a suspect sus-assombly 
and assist in troubtoshoollng to compo- 
nent level. 

Before commencing any of these tests, verify the power 
supplies In occordance with Service Shoot 7 ond tho 
adfustments in Section V. 

8-13 Indicator Tost 

B-14 If oil lomps do not light briefly at switch-on 
(§ 3-Q|, procedo as follows; 

SotAlSI toT (Figure 8-t). 

Press A1S2 to - nil LED’s should light 
for approx. 1 s> 

Press tho zero key (0) on the front ponci - 
oil indicators should light for opprox 3 s. 




Figure 8-1. Locoilon of Intcrnol Switches 



B-IG This lost ostablisbes that tho stored pP pro- 
gram is correct. Each port checks a spoolflc ROM, correct 
function being indicated by a specific disploy. To access 
each port of the test; 

Bet AI51 to T (If not already selected). 



Press tho ADDIIESS/DATA volue hey shown 
below. 



ADOnESSrOATA 

Kiy 


ii 


DISPLAY 


Dili Cadi DIN OCT HEX 

Bilidid 
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AlUl 


(-♦ar; l-•3rr 
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AtU7 


AM 3 *317 7-» 3TF 
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AlUl 


iMIt 3-*3>7 3-*3rr 
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AIU4 


h»ah 4-»3r7 4-*3rr 
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AlUS 


B-*3rr 6-»3rr 


a 


Alua 


c-»3rr o-»3Tr 



8—17 DSA Tost Routinos 



B-18 Tho following test routinos are avtillobie for 
DSA using the HP Model G004A Digital Signature Analyzer; 



Tost Routine and designator 


Documentation 
Servlco Sheet 


Address Board 


A 


4 


HP-IB RS 232C 


B 


5 


Control Boord 


C 


6 


Display 


D 


1 


Operational RAM 


E 


1 


User RAM 


F 


2,3 


Address Counter 


I 


4 


Micrnprocossor 


2 


1 


Keyboard 


3 


1 



The DSA concept is presented in the Model 6004A’s 
Manual. 

8-1B Slgnoture documantatlon In this monual Is 
organized as follows; 

In the following porographi. The complete 
procedure Is explained. 

On the component layouts. To permit rapid location of 
the B004A probe and fast signature verification, the sig- 
natures ore shown within the IC'outllne adjacent to thb 
pin concerned. The corresponding test routine Is indicated 
next to the title, bottom left of page. Test-set-up, pro- 
cedure and reference signature values ore given here. 

On the schematics. All points with a signature ore iden- 
tified by the designator of the test routine concerned. 

This ollows ropid appraisal of the circuit between adjacent 
’good’ and ’bad' signotures once these hove been estobllshcd, 



I 



I 





Model 01 70A 



Borvloo 




0-20 At tho tlgnaturo obtolncd ot any point do> 
pondi on the DSA rouilna and BOOM connoolloni^ 
alwayt check tho toleotion procoduro ooch timo a now 
toit routine it requirodt 

SotAIBI toT (If notalruody tekictodh 
Proti A152 to R (when InlUolty ulectlng o 
tett routine and when changing tirt rouiinoi), 
Presi tho ADDREBS/DATA voluo key shown,' 

ond verify tho reforenco tlgnoturot: 



Reference 

signature 


Exempje of 
actual signol 


5004A 

lamp 


Signature 

v,i!ue 


6H (signature, 
high level) 


+B V supply. 

1 


Bright 


Bee 

Service 




6004A probe 
Input floating, 
RESET button 
pressed , 


Glows 


Sheet 


BHF (slgnoturo, 
high level, 
flashing) , 


Clock signal 


Flashing 


Same 
01 BH 


SL (signature, ' 
low level) 


Ground 


Off 


0000 


SLF (signature, 
low level, 
fleshing) 


Clock signal 


Flashing 


0000 



8-21 Addroii Board Routino (DSA Routino A| 



8-22 Connect as follows: 

BOOM B170ABDAYA1 

Toitpoint 

START, STOP G/H 

CLOCK CLK 

, GROUND GND 



Roleoso ell BOOM pushbuttons and sot the 0170A os 
follows; 

oil lumpers In the NORMAL position, 
sol AlSl toT, 
press A1S2 toR, 

press the A key on tho front panel. 



Verify that the SH reference signature (see A4 Compo- 
nent Layout, DSA Routine A) It H3UH. Proceed by taking 
ond compering tlgnatures shown, on the layout. 



0-23 HP-IB/RB 232C Board Routine (DSA Routino B) 
0-24 Connect os follows; 



6004A 


D170A BD AYA1 
Toitpoint 


START, STOP 


G/H 


CLOCK 


CLK 


GROUND 


GND 



Rotooso all 6004A pushbuttons and set tho 81 70A as 
follows; 

lumpers ABW4, ABWB to DSA, 
both Address selectors (rear panel) to 

111 in, 

sot BAUD RATE (roor panel) to 160, 
setAISI toT, 
press A I B2 toR, 

press the B key on the front ponel. 

Verify thot vho SH reference signature (too A5 Component 
Loyout, DSA Routine 8) Is 3374, Proceed by taking and 
comparing tfgnoturos shown on the layout, When completed, 
put back (umport ABW4, ABWB, 

In earlier models, It may bo necossory to switch tho 
Instrument off (os well at sotting A1S1 to NORMAL) 
in order to leave this routine, 

8-26 Control Board Routine (DSA Routine C) 

8-26 Connect os follows; 



6004A 


B170A BD AY At 
Toitpoint 


START, STOP 


G/H 


CLOCK 


CLK 


GROUND 


GND 



Release all B004A pushbuttons ond set the 81 70A os 
follows; 

jumpers A4W6, A4W7 to DSA, 

ENoblo switches 1, 2,3, 4 (rear panel) to OFF, 
RFD switch to LOW, 

OAV switch to HIGH, 

DELAY ADJ to MIN, 

Control Pod 1B4B4A connected, 

SetAISI to T, 
press A 152 to R, 

press the C key on Ihe front panel. 

Verify that the SH Ignature (sec A6 Component Loyout, 
DSA Routine C) Is 1668. Proceed by taking ond comparing 
oil signoturos shown on the layouts. When completed, 
put back jumpers A4W6, A4W7, 



C-3 
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0-27 Dhplay Routlno (DSA Rouiino D) 

0-20 Conned nt tollowst 



B004A 


8170A DD AY Al 
Toitpoint 


START, STOP 


G/H 


CLOCK 


CLK 


GROUND 


GND 



Depress 600<1A's clock button ( ’X. ) and relonso all 
other pushbuttons. 

Set the BI70A os follows; ' 

Jumper A IW3 to DSA (surlnt numbers 
173QQOO1 16 and hlohor}, oltornotlvoly 
lift U30 pin 1 1 from socket one) cut|nect 
to rG V 01 U30 pin H (serial numbers 
1736000116 and below), 
sotAISIIoT, 
press A1S2 to R, 

press the D key on the front ponel, ^ 

Verify that the BH reference sionotyro (seo Al Cembov 
nent Loynut, DSA Routlne D) Is AH7P. Proceed jry * 
tokino and comparing slgnoturos shown on the layout. 
When completed, put back the lumper A 1W3/U36 pin H, 

I I 

I 

8-29 Oporotlonal RAM Routine (DSA Routine 0) 

I ' ’ 'I 

0-30 Connect as followst 



G004A 

I 


8170ABD AY Al 
Tostpolnt 


START, STOP 


G/H 


CLOCK 


CLK 


GROUND 


GND 



Release all G00<1A's pushbuttons end set the 0170A as 
follows; 

' oil lumpers In NORMAL position, 
setAISI toT, 
press AIS2 to R, 

press the E key on the front panel, 

Verify that the SH reference signature (see Al Component 
Layout, DSA Routine E) Is 2 PP4, Proceed by toklng and 
comparing signatures shown on Al loyout for DSA 
Routine E, 

8-31 User RAM Routine (DSA Routine P) 

0-32 Connect 6004A as above end releose oil 



buttons, Sot the 6 1 70A os followst 

remove A3 Extended Memory Board (oppllos 

to Option 001 only), 

remove AG HP>IB/RB 232C, 

sot DATA switch on rear panel to high, 

sot A1S1 to T, 

press A1S2 to R, 

press the F key on the front panel. 

Verify that the SH reference signature (see A2 Component 
Layout, DSA Routine F, I k Memory) Is 2C6A. Proceed 
by taking and comparing signatures shown on the layout, 

B-33 For the 8170A Option 001 only, replace A3 
Extended Memory Boord ond verify that the SH reference 
slgncturo (sec A3 Component Layout, DSA Routine F, 

4 k Memory) Is now0BP7, Proceed by taking and comparing 
signatures shown on ti'o layout. Note tliot, for the oxten' 
dod memory, the 6004A*scLoCK button must bo de» 
pros'od ( ) when taking signoturcs from the RAM 

data outputs (pins 0 to 16 on each RAM IC), 



B-34 Address Counter Routine (DSA Routine 1 ) 

B-35 Connect ns follows: 

I , I 



6004A 


8170ABDAYA1 

Tostpolnt 


START, STOP 


U40 pin 2 


CLOCK 


U7pln6 


GROUND 


Chassis 



Check all 5004A pushbuttons ore rolcoscd. Then precede 
as fallows; i 

remove A3 Extended Memory Board (applies 
to Option 001 only), 
setAISI to N, 

on front panel, select; 8 BIT, AUTO, INT 
ADDR MODE, INT CLOCK 0,2 MHz - 
2 MHz, 

Load F'ADDR zero 

Load L-ADDR 3FF (HEX address code) 
press START (for ocllvo state), 

Verify that the SH reference signature (see A4 Component 
Layout, DSA Ro,ttIne 1, 1 k Memory) ls8PB4, Proceed by 
taking ond comparing signatures shown on the layout. 

B-36 The following Is for 8170A Option 301 only; 

replace A3 Extended Memory Board, 
chonge L^ADDR to FFF. 
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Sorvfco 



Contioct os followsi 



6004A 


8170A BD AY A4 
Testpoint 


START, STOP 


U40pin7 


CLOCK 


U7ptn0 


GROUND 


Chassis 



ChQck that oil 600<1A puthbuitortt oro raloosod. Verify 
ihoi the SH roforonco tlonoturo (see A4 Component toy* 
out, DSA Routine 1,4 k Memory) Is B26P, Proceed by 
taking end compering tlgnoturos shown on the layout, 



8-37 MIcroprocoiior Routine |DSA Routine 2) 

B-38 Connect os followst 



B004A 


8170ABD AY A1 


1 


Testpoint 


START, STOP 


Address Bit A16 


CLOCK 


CLK 


GROUND 


GND 



Check that all 6004A pushbuttons are released. Set the 
B170A as followst 

Sot lumper A1W1 to DSA, 

remove lumper A1W2 (lotor models, sot to 

DSA), 

sot A1S1 toT, 
press A1S2 to R, 

Verify thot the SH reference signature |seo At Compo> 
nent Layout, DSA Routine 2) Is 0003, Proceed by taking 
and comparing all signatures shown on the layout, When 
completed, put back lumpers AlWl, A1W2, If Instrument 
Is fitted with AI3 Bd Ay PROM Instood of ROMs AlUt 
to U6, use A13 Component Loyout, DSA Routine 2 as well, - 



o'l lumpers In the NORMAL position, 
sftAISI toT, 

(.res$A152 to DSAIL 

Verify that the SH reference signature (A1U20 pin B| Is 
C78B, Connect the B004 A*s data probe to A1 U20 pin 0, 
Press each front panel control In turn and verify the 
signature obtained: 



xtv stoNMune 


KEV 


SiaXATUBE 


XEV 


SiaNATUME 


Binr 


BBSM 


r ADon 


B37P 


A 


CPO 1 


lonir 


u DB r 


TADDPl 


B ro 1 


B 


APO 1 


lUT xnon 


C 4 DP 


LADnn 


MSP 


c 


AB 1 6 


txr ADorf 


BSD A 


ADDIt 


a 1 ec 


D 


U33A 


AUTO 1 


r ;co 


DATA 


4 H M P 


E 


1 4PU 


SIXQLt 


SM r A 


ENTEP 


A 7F1 


r 


UUOB 


m 


OIUI) 










VAtl 


DO 4 c 


0 


BBUS 


SrABT 


OP CM 


?MinE 


4 ro ; 


1 


DSPS 


stop 


Pi)00 


lAunt 


PMBD 


7 


BS M 


rwD 


roMP 


Exriuixsi 


IBS 1 


3 


BU77 


BACK 


6 FDP 


UkU 


proa 


4 


4FCA 






?Mn, - 


1 F ri 


6 


srer 


HEX 


B30 r 














?MM, - 


B 704 


0 


rsQir 


DEC 


4 m r 














jonu - 


7U6B 


r 


BOOB 


OCT 


C60 1 


?ut, 












- 


P 7 M 0 


B 


4BSU 


DIN 


prop 


mo M, 












wtu * 


046 1 


0 


P4 >3 






MH, 













8-41 RECOMMENDED TEST 
EQUIPMENT 

8-42 Refer to Table 1-1, 



B-43 REPAIR 

8-44 Any necessary repoir procedures ore des* 

cribed on the appropriote service sheet, Board layouts 
Include a component locator (grid reference with Index), 
Mainframe structure ond components are Illustrated In 
Figure 6- 1 , Reference designators and abbreviations ore 
listed In Toble 6-1, 

I 



B-3B Koyboord Routine (DSA Routine 3) 
8-40 Connect and sot the E004A os follows; 



E004A 


B170A BD AY A1 
Testpoint 


START, STOP 


G/H 


CLOCK 


CLK 


GROUND 


GND 



6-45 Ssrvice Aids 

8-46 26>pln extender boords ore ovoltablo under 

HP part number 6061-2160, 

8-47 After-Servlco Safety Chock 

8-48 Execute the following checks when servicing 

Is completed. 



8-49 Disconnect power cord from tine, Visually 
Check that all B004A pushbuttons ore released. Set the Inspect interior of instrument for any sign of obnormal 

81 70A os follows; Internally generated heat, such as discolored printed 

I 
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circuit boordi or compoitqnts, domagud iusulutlon, or 
ovldcncii of nrclng. Doiarmlno couso and ramody» 

B-60 Chock cnhlnot/ground pin continuity In 
occordoticQ will) IEC/VDE> Elox the powor cord whilo 
making iho moasuratnont to detect any Intormlttant 
dbcontlnulty. Chock internal ground connoctlonson 
boards md frame, Also citock resistance of any front 
or rear panel ground terminals marked ^ 

\ 

8-B1 Chock coblnot/IIno Isolotlon In occordonco 
with lEC/VDE, Rcpioco any component which results In 
0 fotlure or refer to production Memo or Service Note 
Issued by product division for oltcrnato action. 



B-B2 Chock lino fuse to verily thot the proper 
value is Installed, 

0-63 Chock that safely covers are Installed 
(Figure 0-1, MPIO), 

0-64 Check thot all coaxial and flat cables Inside 
ore properly connected. Check that oil boards and the 
heotslnk on the chassis are properly connected. Verify 
that the boord clomp (Figure 0-1 MPG) Is fitted), 

0-66 Inform Howlott-Pocknrd (Internolly, the 
responsible product division) of any repeated failures 
In the abolro tests or any other sofety feolurcs. 



Table 0-2, Service Sheet Index 



Service Sheet 






0 




Block diagram 


1A 


A1, AlO, All 


Keyboard; Control Port 


IQ 


A1 


Microprocessor I/O Ports 


1C 


A1 


Microprocessor, Opcrotlonal Memory 


ID 


A1 


Display Logic, pP Supplies 


IE 


Al, AID 


Displays 


IF 


A13 


PROMS, 


2A 


A2 


Battery back-up 


2B 


A2, A19 


1 K byte User RAM 


2C 


A 12, tB4B5A/66A 


Data Output 


3 


A? 


3 K byte User RAM (Option 001) 


4A 


A4, AID, A21 


Rate Getrerator, Address Logic Control 


4B 


A4, A2l 


Address Logic 


4C 


A 12. 1B463A 


Address Input (Bits 0-9) 


4D 


A 12, 16462A 


Address Output (Option 002) 


BA 


AB, AlO, A20 


HP'IB Interfoce 


6B 


AB, A20 


RS 232C Interface 


6A 


AB 


Control Logic 


BB 


AB, A10 


Control Logic, EN Inputs 


6C 


A12. 1B4B4A 


Control I/O, Address Input (Bits 10, 11) 


7 


A7, A9,A10 


Power Supplies 
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Tobto B-3, Schomnllc Dloorom Notos (1 ot 2| 



Tho followino symbols conform, ns for os possible, whh 
ANSI Y 32,2, IEEE No, 3IB and ANSI Y32,)4 {for Ihi 
logic symbolsl, Thuso siandords should lis consuliad 
whan furtbor fnformntlons Is roqulrnd, 



Qonarnl 

In Dhmi» rjpaciunrt ^uKk in 
tiMl irxiuciir>i» vtiuik in unirU 



Componanti 

Notimlly uixn lnn'> tAilih. Oultt 101 •<> uixl Mi 
th* inanlaiu )n IntitiO • liKkiiif tyt>* Mih. 



AOiiin ilinalM • l•(lnly WiKtiil ttltit, Tht ytlut 
ihqnn IM nomlnil vulut, 

Enclowi hum |Mn«l num>niiatu,t. 



CHHZI3 Eniloul itM |Mntl Ki»ntnct«)uit, 



Hiivy llni Imhcilii |Mlh, 



Htivy daihitt lln* Imlictlat lulnwiy l■ntlMl.k |Mth, 

Wui culou, roilt, Bamt at itiiiliM caluur tiuta, Fliil 
puiulii, It n<lt Iwdy 

Will 01 pluy MX) a, ImV, 



Bpiing laluin, EpuKlinn lianiln tmiiK Ti'anyiy l«— I 
nw utxl Ini Iht comKIl lu liutictti a opnlocFuif 
ly|w mhh. 

}|>>tJhu<i, 7|U)'i th'lt tmlih, 



All niixl Imtuflui, 



An twxl hantluinut, )ha dul 1*1 It nixl, xhtn 
pttftiaiy, M indnaia lmuiHinxiut |uAaiity. 



Till |»in| In a ditull, PuMl mayfmay nol Iw lilrnliliiit 
DO P.C, (Mild. 

U«,l yulS hlinmii iwlamlonwirit iH laitulluit M 
Indlcili tciiwililtti aU|utlmant. 



Diinl tonnitiHjo lo lailh. 

Cioun) ronnacllun lo Inlliunwnt rhatilt oi llama, 

Uix) xhin a numliai ol nimmoo lalum yoi'iiailinnt 
XI It lha lama polaiilial, II ihxi It nwia than oni 
luih tyllim In Iho tama tllnill, miiMiait ait loiitlan 
In lha lilinylit to that all connmllant xilh Ih* tama 
polinllal hatt lha tama nutnlwi. 

S|]iiili< poiinlial itilliiiota Mllh laiiwat lit a piiiinllal 
liliiinia laval, ay. | 



P bioO 

I 

-►Ih- 



-*!F- 



Fvfriit 






Mulli juncison tjki>lt 



BciiuMliy s}l0(i* 



Lt^hl EmkMirv Du>i)t ItKDI 



Schomotic Rofornnclng 



signal Schimallc 

numliil nunbii 



OiCEh' 



That* Itlaianat on a tignal 
laating a tahamallc diagitm 
Indlcala lha Mgnil ditllnilion. 
Tht dida conlllAl lha tignti 
numbar and lha tnuxa mlalnt 
lha numbar ol lha tchamillc 
lo mhldi that ttgnal goit. 




SchifflOhc 

Dumbllll 



Thaia lalaiancat on a tignal 
anlatlng a tdiamallc diagiam 
Indiula lha Dgnal oilgin. 

Tha dicla lonlaliil lha tignal 
numbaf ami tha anuxa tonlilnt 
Ih* numbai ol Ih* tchamillc 
Id tahlch that tignal otiginilii. 






FMamtnk Ump 




Borvtca 



MotlolOiyoA 



Tallin B-3, Schninatic Dlpgrom Notos (2 of 2) 



Torniinnii ond Coonocion 



Login Symboli 



fiitihtt lugtc uUil un’ttt nihtiwtl* MhkI’M. 



pi] jj] 

< 3 4 
L. t J 
\pi\ 

NO L 




S4<iltitit Minntctlun. 



i>l titml niait tml linuili tunntdoit vsOh 
|ilut mil Mtckil •») oiniKl ri. C.C. 

i»><ui| (i|(i (nniiKior amt lutWl. 



Hi inounlnl niotti IihIx nilh 

lici laoUl plug tmt ulila. 



Mr.tipla nl cuiiiliil itliU ii»llh Itiniinalmn luMdril la 
r.C, Imwi], 



y 



I 

T "u6\^ 



7 input NANI) B<l> 



A lfi|iul NOD gala 



I N 



nwn taUrdiK 



Analog Symboli 



Optfitlon^ impilhtt 



MHMrt 



Cu'finl 




’ hlptXmiKirMlrtt 

IN l| Ul**, ittrif)«c> 

Itw ql m|juh 

0|>Miili)n ykt»»n IN t| Mut. 



CooH*> ^gnciwnl Mthun 

/ Drpfmltncv 



I DmIidI IgncliOfH: 



A OAlJ 



1 u I 

— U6 ^ 



IrptmJtncv Ogila^CilRili 

CN-Spali, n^iial IQ liml 

, Conpol latixli SMlIOhlgM, f 1 1 1 «unl up i>lai>Kll 
">pilll >ai>atliiggttpl. 

__ Luglc luniliun tngk lunulgr*: 

DtO iigltltt, SSL-talador 

^ Data MiKti CNTD'«>unla»,IOtlMUX|ilalmultlpla>ia 
> Output ila|iani4 on A ant Ot 

- Output un B ant Q7 



Ikhmilt llipjat 



Vyilrtl AND rannatpon 



WlirtI on connKtlun 
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Model B170A 



BLOCK DIAGRAM B170A 



/iP DATA BUS DETAIL 





BLOCK DIAGRAMS 
8170A Ovorflll 
tip Data Bus 
Data Bus 




DATA BUS DETAIL 
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ADDRESS BUS DETAIL 



Modal QI70A 



;iP ADDRESS BUS DETAIL 




BLOCK DIAGRAMS 
H P Address Bus 
Address Bus 







tRia 

OUT 
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Stirvlco 



YINC8 


do 


Incromonl 


CD 


AC UIGpIn 4 


YINCn » VICK. 


4B 


A4 U30/3D/40uln 14 


Clockt nddteii counter 






o>ltJiiiu tounior 






YLEN.VAUC.VLWAR 








Nino 


DC 


Interrupt 


1C 


At U4Dpln4 


Proqrammina or 


GB 


AG UO pin 7 








requQtt 






o|Mratlno error ceuiei 

lof twere to 

IRQ, 


GA 


AG U 1/2 pint 37, .18 




NLAD 


4-1 


Fateh L-ADDR 


4A 


A4 U30 pin G 


NLAD - ADS3,ADS2 


4B 


A4 U24/2C 


Eneblei L-ADDR but 










adsi.RTTor 




pint 1,16 


driver 


YLATCH 


70 


Clock for 


CD 


AC U32 pint 


EAM,CKD,ICK, 


4B 


A4 UG4/D6,pin 11 


CIncki oddreii output latch 






output latdtof 




3.G 


FDH 


2B 


A2UIG/I7,pin II 


Clock! dale output latch 


YUEN* 


- 


Latch onobla 


GA 


AGU28pln 16 


^DC letdred by 
VRCK1 


GO 


A6U30pln 12 


YLEN logic 


YLEN 


_ 


Latclr nnohls 


GB 


A6U30pln n 


YLEN - YLEN*, 


GB 


AG U23pin 10 


NSCR logic 












(NBRK rNMANI 


GB 


AGU13pln0 


YINCR logic 














GB 


AGU13pin4 


NLOAD logic 














GB 


AGUlOpIn 10 


NLOAD logic 


YLFAD 


46 


Load F’ADDR 


4A 


A4 U3I pin 4 


YLFAD - YAVA. 


41} 


A4 U32/33 pInO 

t 


Clockt F-ADDR latch 






Inleh 




. AD52. ADSl 






YLLAD 


47 


Load L-ADDR 


4A 


A4 U31 pin 10 


YLLAD «■ YAVA 


4B 


A4 U13/14/16pln0 


Clockt L-ADDR latch 






latch 






AffSi; ADS2, ADSl 






Nt-OAD 


GO 


Load addrait 


GB 


ACUlOpInB 


CKD, LEN, IDL.AUC 
LV/A, ICK 


4B 


A4 U38/39/40 


Looiit F-ADDR Into 






courttar 








pin 11 


addr counter 


YLTAD 


48 


Uad T-ADDR 


4A 


A4 U31 pin 13 


YLTAD » YAVA. 
ADS3. ADS2. Al^ 


40 


A4 UI0/ID12 


Clockt T-ADDR latd) 






latch 








pin 0 




NLWA 


C4 


Loit word oddnm 48 


A4 U27 pin 0 


Addreti bui/L-ADDR 


GB 


AC U30 pin 8 


NSCR logic 






(L-ADDR raached) 




co-Inddente 




AGUlCpIn? 


YINCR logic 
















AGUIGpinll 


NLOAD logic 


NMAN 


61 


Manual clock 


4A 


A4 U3 pin 6 


NMAN - YACT r 


GB 


AG U24 pin ll 


YACK, YDAV logic 






Mi In (nt, Addr 






(CSL3,CSL2,CSLI) 




U2G pin 1 h 






Manuol dock 










U18pln4 J 
uisptn*; 


NMAN enablei YLEN 


YNOR 


- 


"Normal modo” 


GA 


ACU28 pin 6 


fJD 1 lotched by 


GB 


A6Ul4pin 12, 


YACK, YDAV logic 






HI In Int Addr 
(OKI, men, Int 
dock) low In 
2-/3-wlre MS 
andaHtarnol 
addroii 






YRCK2 




Ut2pin 1 






PAS 1 


24 


) 


1C 


At U23plnC 


PAS 1 - 

7JA (0.7.l‘J.n.f3l,02 


GB 


A6 UO pin 8 


Enable! RS232CACIA 












6A 


Al U1 pint 24, 22 


EttnbletHP-IBInlerftcePIA 














GA 


A6 U2 pin 23 


InhiblltHP-IBaddrettPIA 


PAS 2 


23 




1C 


Al U23pinB 


fiA(0,a.i2,n.f3l,02 


GB 


A6 UO pin 10 


Enable! R5 232C ACIA 














6A 


Al U1 pin 73 


Inhibit! HP-IB Interface PIA 














6A 


A6U2 pint 22, 24 


Enable! HP-IBaddrettPIA, 


VPIA 


28 




1C 


A1 U36pin2 




IB 


Al Ull pin 22 


Enable! data but PIA 
















Al UI0pin22 


Enable! addr but PIA 








1 






lA 


Al UO pin 22 


Enable! keyboard PIA 


YBCK1 


20 


Rofllitcr clock 1 


1C 


Al U22pinB 


YRCKl -R/W.AO. 


GA 


A6U2BplnO 


Clock! lotch fort YTTL, 












A9.AB.A7 




NWRD,YEDB.Y1024, 

YAUC.YLEN', 




YRCK2 


21 


Rcgltter clock 2 1C 


Al U22plnC 


YRCK2-R/W.A1. 


CA 


AC U20pln0 


Clock! letch (on YEAM, 












A9.AB.A7 




YNOR,Y3WH,NUP, 
YCAD, NCKD. 




VRCK3 


22 


Reglitar clock 3 1C 


Al U22pln 11 


YRCK3 - R/W.A2. 


4A 


A4 U2B pitr 1 1 


Clock! latch (or data rate 












AB.AB.A7 






and addrti! logic 


NRE5T 


36 


Raitort from 


2A 


A2 U3I pin 6 


Negative puhe 


1C 


At U26pin I 


Retett/JP, endPIAt 






power down 






generated at twitch on 






UO, 10, 11, 


RFD 


74 


Device ready 


GC 


I&464AU4 


Control pod Input 


GB 


ACU20 pin 4 


YRFD logic 






for dole (input) 




pin d 





YRFD 


1 


Device ready 


OB 


AC U 20 pin 0 


YRFD -RFD 


1A 


At UOpinO 


/tl* port 






lor data 






PRFD 








YflUN 


2 


Internal active 
tlate lignal 


lA 


Al UOpIn 7 


fJp 


CA 


A 6 U2,pln 12 


YACT htglc 


R/W, 


26 


Read (active 


1C 


Al U40 pin 34 


fjP 


1C 


Al U2GpinU, 10 


Caneriiie! RAYg 




high), write 




1C 


Al UI7 pin 13 


Caneratei R/W 3 






(active low) 








IB 


Al Ull pin 21 


Data hut PIA R/W 














IB 


Al UI0pln21 


AddrbutPIA RAV 


R/Wg 


2 G 


R AY |, buffered 


1C 


Al U36plnB 


RAVj - R/W, 


1C 


Al U7mpln20 


Operational RAM R/W 








ID 


Al U26/27pln 20 


Dliplay RAM R/W 














lA 


Al UOpin?) 


Keylwoid/Cimitol PIA R/W 


R(V7-i 


17 


RAVf bulfored 


1C 


Al Ul7pln 7 


R/^3- R/#, 


GB 


AO UOpin 13 


ns 237C ACIA n/v) 








GA 


AG U1 pin 21 


HIMBIniorlacePtAR/W 














GA 


AGU2 pin 21 


HP-IB Addroi! PIA R/W 


YBTOP 


3 


‘nternal tlop 


lA 


Al UO pin G 




GA 


AG UB pin 4 


YIDL Ingle 


NSCR 




Sing-.' cycle 


GB 


A6U23plnB 


ICK,AUC,LWA, 
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liuii, the RAM nddiuss is tjunereleil hy ihu ctrculliy on 
this sdmmiitio, end the RAM oiilpols Is data onto the 
display hits. At Iho same time, Ctiltimn Enable signals 
me geneialiid so that appropriate pails of the display 
me activated synchionoitsly with the data. 
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B-lB-1 CODE AND STATE INDICATOR 
LAMPS 

Q-10-2 Coda and data Indicator lampi dapond on 
tho iiotus of the display bus at the low/hloh transition 
of Column Enoblo liras 1 or B, as shown bolowt 



8-1E-3 KEYBOARD INDICATOR LEDS 

B-IG— i As shown bolow» tho LEDs oro arronood In o 
mcirlK* Tha throo columns oro tied to Column Enable 
linos 7 , 3 ond A, and the rows are soloctcd by the display . 
bus status. 
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As the display bus hot only six Unas, tho switching 
signals for the HEX lamps ond IDLE lomp ore goneratod 
by the NOR function of OCT/BIN ond ACTIVE/IDLE, 
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8~1E-B DOT-MATRIX ALPHA/NUMERIC 
DISPLAY 

8-1E-'6 The displays DS1, DS2, DS3 each consists 
of four 7x6 dot matrices and four 7>blt shift registers, 
A portlcular point lllumlnotes when Its Column Enoblo 
lino Is true ond when a logic 1 exists ot Its row. The 
necessary serial data shift Is provided by shift register 
U2B as shown below. 
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Set the 8170A ai followi: 


E004A 


B170A BD AY A1 
Toitpolnt 


oil lumpers in NORMAL position, 
remove A3 Erclcndcd Memory Board 
(applies to Option 001 only), 
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CLOCK ^ 
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0-2-1 RAM POWER SUPPLY 

0-2-2 NQn>votittllltv 0 / tho slorud riow is unrureij 
by thtt supply from (ho boitiirioi DTI utid 072. Those 
ore cliohQod by iho circuit Qb, R23 prevcntlno charging 
below O'^C. Power switch'ofi is roccgnliod when Iho 
+B V supply foils CO 4.7 V. This cousos CE2 to go low, 
and tho PAMi oru disabled. At the same lime, NPEST 
goes low so thot the pP goos Into a power down stntus. 
Subsequently, the 02 hold>ol( current via CR4 dls> 
oppears ond iho RAMt ara supplied from tlW batteries. 
At switch on, 02 Is switched off and the RAMs are 
supplind via CR3 Irom die voltage regulotoi circuit of 
QT, After on Intnrvol, NREST and CE2 ore pulled high. 



8-2-3 RAM SEGMENT SELECTION 

0-2-4 Tho usenprogrommoblo RAM is addressed by 
12 oddress lines (the address bus). However, the RAM is 



not 0 single chip lui consists of R separate IC's <32 In 
Option 00 1 1 with 0 address lines. Consequently, (ho four 



most significant oddress lines ore decoded so that dm 
appropriate 1C is enabled, 



B-2-6 Decoding Is dependent on wliodmr 8-or iC-bIt 
DATA DUS mode is selected. If B>bit is selected, decoder 
U6 Is used and the IC’s ere enabled in pairs so ihai an 
8-bit width Is obtained from two 4-blt IC’s. If ID blt Is 
selected, decoders U6 and U7 enable (he IC’s in sots of 
four BO thot a 16 bit width Is realized. In B-bIt operation, 
the data outputs of tho RAM IC’s which normally supply 
data lines |B-B ore strapped to date linos 7-0 so that 
the dota depth Is doubled (the basic 16-blt data bus orga- 
nization is, however, rotolned when tho pP writes into 
memory), The following dugroms outline tho different 
conflgurjMons. 
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Scrvtco 



FRONT PANEL CONNECTOR (1 OF 41 
J1-J4 0B170-07C01 



A12 RD AY FLEXIBLE INTERCONNECTOR 08170-26512 




BD AY DATA POD 15455-66501 



DO 

01 

02 

03 

0«i 

05 

06 
07 

GNO 

GND 





A12 BD AY FLEXIBLE INTERCONNECTOR 
BD AY DATA POD 




B-2C-1 REPAIR PROCEDURES 

8-2C-2 Floxiblo Intorccnnoctor A12/ 

Front Ponol Connootors J 1 -4 

8 2C-3 TholloxIbtoInturconnoctorAia links the 
front panol muUt>pln DATA/CONTROL/ADDRESS 
connectors J 1-4 to the mother board AO (sea Figure 
6-11. A12 Includes the edge connectors which plug 
Into A1J8, OJO, 1 1 ond n rodnforced part for soldering 
to Jl-4, but excludes Jl-4 which must bo ordered 
separately. To goln occoss to A12, romova the front 
panel as follows; 

Remove all boards A1-A7. 

CAUTION 

A f2 fs fragile. Do not attempt to 
unplug A 12 from A9 with the boards 
A 1-A7 In place, 

Unplug A12 from A9J8, 9, 10, 11. 

Remove screws from front fromo (MP24 
In Figure 6-1). 

Withdrew front panel so that the connectors 
on A10 ond A1 1 disengage from the mother 
boards. 




8-46 



Model 81 70A 



8-2C-4 To replace J 1 , 2, 3 or 4, extreme core must be 
taken in unsoldering os well os rcsoldcring A12. 



CAUTION 

The combined action of heat ond solder 
removal by suction tends to loosen the 
printed circuit from A 12 (no through' 
plated holes}, Do nut use a solder pump 
until the connector (J1, 2, 3 or A. as 
required} has been removed. Avoid \ 
excessive heat, 

Heat all pins of connector (Jt, 2, 3 or 4, os 
required) together by flowing solder over 
alt pins. 

Lift A12 reinforcement oway from the connector. 
Remove solder from A 12, 

Replace faulty connector in front panel. 

Rerolder A12 to new connector. Use an 
extremely thin soldering Iron, 

8-2C-6 When reploclng A 12, observe similar prccoutions 
when soldering the new A12 to J1, 2, 3 ond 4, 
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DSA Routino P 


SH - SBP7 


Sot tho 8170A ai follows: 


E004A 


8170A BD AY A1 
Tottpolnt 


oil jumpers In NORMAL position, 
install A3 Extended Memory Board 
(applies to Option OOt only), 


START, STOP^. 




remove A5 HP>IB/RS 232C, 


CLOCK 


CLK 


set DATA switch on roor panel to high (1), 


GROUND 


GND 


set AI SI to T, 

press AI S2 to R, 

press the F key on the front panel. 



A3 BD AY RAM 2 {OPTION 001) 
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DSA Routino A 


SH - H3UH 


Sot tho B170A at foltowt: 


6004A 


8170A BD AY A1 


oil lumpers In the NORMAL position, 




Toitpotnt 


sot A1 SI to T, 






press A1 S2 to R, 


START, ST0P>^ 


'O^G/H 


press the A key on tho front panel. 


CLOCK 


CLK 




GROUND 


GND 
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DSA Routine 1 


SH - 82GP 


Set the B170A ot followit 


6004A (4 k mamoryl B170A BD AY A4 


oil lumpers in NORMAL position, 


) 


Toilpoint 


install A3 Extended Memory Boord (oppiies 
to Option 001 only). 


START, STOP^ 


pin 7 


set A1 St to N, 


CLOCK 


U7 pin 6 


on front panel, select! 8-BIT, AUTO, INT, 


GROUND 


Chatsis 


ADDR MODE, INT CLOCK 0.2 MHz - 
2 MHz, 

Lood F-ADDR zero. 

Load L-ADDR FFF {HEX address code) 
press START (for octive state). 



A4BD AY ADDRESS 

{Um this dtagram only for 8170A Option 001^ 
Extended Memory) 
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DSA Routino 1 lUc tnomory) SH ■ 8PB4 


Set the Bt70A as follows: 


6004A 


8170A BD AY A1 


all jumpers in NORMAL position, 




Tostpolnt 


remove A3 Extended Memory Board (jpplles 
to Option 001 only). 


START, ST0P.^.O^“U40 pin 2 


set A1 SI to N, 


CLOCK ^ 


U7 pin 6 


on front ponel, select: 8 BIT, AUTO, INT 


GROUND 


Chassis 


ADDR MODE, INT CLOCK 0.2 MHi - 
2 MHz, 

Load F-ADDR zoro 

Load L-ADDR 3FF (HEX address coda) 
press START (for active state), 



A4 BD AY ADDRESS 



i 1 



REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


DESIG 


LOC 


DESIG 


LOC 


DESIG 


LOC 


DESIG 


LOC 


Cl 


J-3 


CIS 


A-4 


CR2 


N-1 


R14 


0-2 


C3 


l>B 


CIO 


B-t 


CR3 


D4 


RIB 


0-2 


C3 


A.2 


C20 


B-4 


01 


N-2 


Rt6 


M-2 


C4 


G>2 


C2I 


B-4 


02 


N-2 


RI7 


0-2 


C6 


G3 


C22 




03 


M-2 


RIB 


N-2 


C6 


P-1 


C23 


C-4 


04 


N-2 


RIO 


N-2 


C7 


' N-2 


C24 


C-4 


R1 


G2 


R30 


0-2 


C8 


P2 


C2B 


0-4 


R2 


C-3 


R2I 


N-1 


CO 


Nt 


C3G 


D-4 


R3 


K-2 


R22 


D-4 


CIO 


k4 


C27 


L>» 


R4 


M-2 


R23 


J-4 


cn 


K-A 


C3B 


M-2 


RB 


N-2 


R24 


J-4 


C13 


03 


C30 


N2 


R7 


0-1 


R26 


A-3 


CM 


N>t 


C30 


P3 


RtO 


L-2 


R26 


A-3 


C1B 


A-» 


C3I 


K3 


Rtt 


L-2 


R27 


A-4 


Ct6 


AA 


C32 


0-3 


R12 


L-2 


R2B 


A-4 


C17 


A4 


CR1 


M-2 


RI3 


P-2 


R20 


B-4 



REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


DESIG 


LOC 


DESIG 


LOC 


DESIG 


LOC 


DESIG 


Lor 


R30 


B-3 


US 


M-1 


U2B 


E-2 


U4t 


M-3 


R3I 


B-3 


UIO 


A-1 


U26 


F-1 


U42 


L4 


R32 


B-4 


Ull 


C-1 


U27 


F-2 


U44 


J4 


R33 


C-3 


U12 


e-t 


U28 


F4 


U4S 


J-B 


R34 


C4 


UI3 


A-2 


U28 


G4 


U46 


C4 


R36 


D-3 


Ut4 


C-2 


U30 


H4 


U47 


A4 


R38 


D-4 


UI5 


E-2 


U31 


H4 


U4B 


B4 


R40 


K-4 


UIG 


B-2 


U32 


G-1 


U40 


C4 


Ul 


0-1 


U17 


D-2 


U33 


H-t 


USO 


M-2 


U2 


0-1 


UI8 


F-2 


U34 


H-t 


USI 


M4 


U3 


J-l 


UIO 


B-3 


U3B 


M 


U52 


N4 


U4 


N-1 


U20 


D-3 


U36 


H-2 


U63 


04 


UB 


M-1 


U21 


F-3 


U37 


1-2 


UB4 


N-3 


U6 


K-1 


U22 


C-1 


U38 


G-2 


UBS 


0-3 


U7 


L-1 


U23 


E-t 


U30 


H-2 


WS 


C-B 


UB 


14 


U24 


C-2 


U40 


J-2 


W7 


1-6 



B-56 







Modal B170A 



SERVICE SHEET 4a LOCALIZER 




Sorvico 


















larvico 



A21 BD AY TRIGGER 08170-66521 




4a-4 

A21 BD AY TRIGGER 



8-68 



Modal 81 70A 



B-4A-1 rate CONTROL AND 

CLOCK SOURCE SELECTION 

8-<lA-2 Tho Intornol clock rnto U doiormlnod by tho 
linos CSLl, 2 ond 3 from Mode Latch 3. Dcpondtno on 
ihn stotus of thoso linos, ono or other of tho counter 
outputs ore onablod, those outputs being o particular dlvh 
slon of tho rote gonoroior's froquoncy, Tho rote gonorotor 
runs continuously ol o frequency between 0,2 MHi ond 
2 MHz, depending on the front ponol vernier setting. 



{jL'LrirvJiJii-Uus^-Si 




1- - - » 



ore processed by the pC and appear os tho signet 
YCAD), Thu operation of the clock select circuit is 
shown In the following diagram. 

M 9 * <ii -O 
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BlUliiiltit 
Mil iC* IhjI 



»iIk MJiv^k C0 

IM»» 1^11 



M 0 tkU— 

%Mk ► ttHPIt I >ff 
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8-4A-4 MODE LATCH 3 

B-4A-B In addition to the clock select signals, Mode 
Latch 3 stotus olso determines the speclol address |F>, 



hr I AnnOk 







8-4 a- 3 Depending on the 8170A's operoling mode 
ond stote, tho system clock signal (YCLK) Is selected 
from the Intornol rote, externol clock (CLOCK IN 
buffered in A21 ond shoped by A<1U4B) or from monual 
Impulses from the FWD or BACK keys (these Impulses 











A4, A21,A10 
RATE GENERATOR 
ADDR LOGIC CONTROL 



DSA ROUTINE 














































Modal B170A 



Gcfvlcs 



Q-4B-1 ADDRESS INPUT (EXT ADDRESS 
MODE) AND ADDRESS OUTPUT 
(OPTION 002) INTERNAL ADDRESS 
MODE 

Tho EA bu( linns ofo common lo both Input 
ond output drivors, tho daio (low, howovor, Is to or 
from tiio rotpootIvB pods and novor from onu driver 
to the otiior. This Is ansurnd by ihn fact Hint thn Input 
driver Is onablod only In oxiornnl nddross modo (and 
Bctivo or Idle sinlosl ond that Ihn output drlvor Is onob- 
Ifld only In Intornol oddrnss modo, Note thnt, lor nddross 
Inputs control pod os well ns oddrnss Input pod must bo 
connootod to tho 8I70A so ihot oil linos oro dollnod, 




Tho oddross odder (UDl-63) shifts thn oddrnss by -1 
so Ihot the oddross oppoorlno nt tlm output corrospondi 
to tho dotn durlni) the Intnrvol ihot DAV Is true (low), 






DCEZ 








Ck'» 


' If 


c« r,,i )! U,i . 
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B-4B-3 F‘ADDR LATCH AND ADDRESS 
COUNTER 







i 



B- 4 Q ,>4 F>ADDR Is stored on tho loading odgo of 
YLFAD, Uio volue being doiornilnod by the stotus of 
the oddross bus PIA ond buffer, F*ADDR Is recoiled on 
tho lending (nogotivo going) edge of NFAD, 




Tho tcunlor Is rosponsiblo for putting thn 
roqulrod oddross on die nddross bus, Biorling oi the 
stored F-ADDR, tho counter Incremonts by one lor nodi 
Ini/oxt/innn IFWD) dock pulse or hondslioko. This octlvliy 
Is governod by tho YINCR slgnnl which Is derived on tho 
Control Board from the opproprlolo trigger source, Mnnuol 
BACK olfocllvoly doernmonts tho counter. Dun to 
counter typo, o decrement of one Is nchloved Indirectly 
by counting up one, down ihron, then up one, Thn 
necessary clock pulses oro Inserted Into the YINCR 
slgnol on tho Control Doord, the count direction slgnnl 
(NUP) being derived from the pP dotn bus. 







B-^B-O In tho Idle stoto, ond ot tho end of eoch 
SINGLE CYCLE, the counter Is looded with tho contents 
of the F-ADDR lotch (NLOAD slgnol), 



8.-4B-7 T'ADDR LATCH AND 
COMPARATOR 

B-4B-B T'ADDR Is stored on tho toodlng edge of 
YLTAD ond rocdlcd on the loodlng (negctlvc-going) 
edge of NTAD. A compornior monitors the nddross 
bus ond tho loich’s Q outputs, pulling NTRG low ot 
co'incldonco. The compornior consist of EX-NOR 
gotos, the outputs of which oro normolly low. At co- 
incidence, oil outputs go high ond the output (NLWAI 
of NAND goto U26 Is pulled hw. 



8-4B-9 L-ADDR LATCH AND 
COMPARATOR 

8_4B-10 Those oporoto simllory lo the T-ADDR 
lotch and comparator. 




8-Gl 










Bqrvloo 



^ HlalB)70A 
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8_4B-.1-| address CHANGE DETECTOR (utmrolchmJ) YFDH slannlit utod In tho ExIartiHl Address | 

mode to ooneraie the date output latch signals, At chonge 
rates above 27 Hz, YFDL cannot return to the lowest 
state. This ensures that the display Is blanked at speeds 
which exceed visual perception. 



8-4B-12 In all modes, the address change detector 
senses transitions on the address bus. The pP Is Informed 
of such changes by the stretched YFDL signal. The 
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P/0 A4 BD AY ADDRESS 
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Scrvico 



Model onOA 



BD AY ADDRESS POD 15453-66501 






BD AY ADDRESS INPUT POD 



8-4C~l REPAIR PROCEDURES 

8-4C-2 Refer to 5 B-2C-1 for replacement of 
A12 or associated front panel connectors, 
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8-64 






Sorvico 




0-66 




ModalOI70A 



SERVICE SHEET Ao LOCALIZER 




a_4D-1 REPAIR PROCEDURES 

0-4D-2 Rofor to S B-2C-1 forroplacamentof A12 
or oKoclatcd front ponol conncctori. 












A12, 1B4B2A 
IB170A OPT 002) 
ADDRESS DRIVER POD 























Modal 8170A 



A20 BD Pif INTERFACE CONNECTOR 08170-66520 



SERVICE SHEET 6a LOCALIZER 
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ModolOl70A 



SERVICE SHEET Bd LOCALIZER 



1 ftUJO 


1 MfUC 1 
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8-70 








Sarvico 



Moclitl (ll7nA 



SERVICE SHEET Oa LOCALIZER 





DSA Routtno C 


SH " 1GGB 


followi: 


6004A 


8170A DD AY A1 


jumpors A4W0, A4W7 to DSA, 




Toitpoint 


ENobto twitches 1, 2, 3, 4 (ronr panel) to OFF, 
RFD switch to LOW, 


START, STOP^ 




DAV switch to HIGH, 


CLOCK 


CLK 


DELAY ADJ to MIN, 


GROUND 


GND 


Control Pod 1B464 A connected, 
Sot A1S1 toT, 
press A1 S2 to R, 




i 


press the C key on the front panel, 



A6 BD AV CONTROL 



REF 


GRID 


REF 


CRID 


REF 


QRID 


REF 


QRID 


DEBIO 


LOC 


DEBIO 


LOC 


DEBIO 


LOC 


DESIO 


LOC 


Ct 


H-3 


C2I 


D-4 


R27 


B>l 


UID 


C-l 


C2 


H-2 


C22 


Q-3 


Ul 


H3 


U20 


F*l 


C3 


Q>2 


C24 


H-3 


U2 


Q-3 


U2I 


D-2 


C4 


F-3 


C2B 


0-4 


U3 


G-2 


U22 


D-l 


CG 


D4 


Ql 


H-l 


U4 


H-2 


U23 


E-2 


C6 


0-3 


Rl 


F-3 


UG 


0-3 


U24 


C-4 


C7 


C-3 


R2 


B-3 


UG 


H-l 


U2G 


C-3 


C8 


0-4 


R3 


C-3 


U7 


Q-l 


U2C 


C4 


CO 


F-3 


R4 


C-2 


UB 


0-2 


U27 


F-2 


CIO 


A-2 


R6 


FI 


uo 


B-4 


U2B 


E-3 


CI1 


F*? 


no 


D-3 


UlO 


E-l 


U20 


F-3 


Cl 2 


D-3 


R7 


B-2 


Ull 


D-2 


U30 


D-3 


CIO 


A-l 


RB 


F-4 


UI2 


C-2 


U3I 


A-3 


CI4 


F-2 


RD 


H-4 


UI3 


D-l 


U32 


A-1 


CI5 


B-2 


mo 


0-4 


' UI4 


C-l 


MPI 


J-1 


CIO 


F 3 


Rll 


DO 


DIG 


0-1 


C17 


H-4 


RI3 


H4 


UI6 


C-3 






CIB 


B-6 


R14 


D4 


U17 


C-2 






CIO 


H-4 


RIG 


A-3 


DIB 


D-3 
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n-0A"1 BTATU CONTROL 

n~l)A-3 Al powur un, Itllu iPtiu li aiMnmnilnnlly linplu* 
iniinittti) imil CP uunt)rni» n piiliu lo ihftt ilm AhiIvr . 
AiuJ IJibaK ilBiB lAtcliHi BIO rfliMi lYACT nivl VHPK l«wl 
nml Hint Hih IiIIm ilnlu Inich It ibI (YIDI. Iiluhli TI)b 
B)|) 0 fll IMchBi BIB fllit) »BtBi, llmty Inin IliBflk ittilti (inm 
IiIIm ilBlB It piBVBnifld hy iIib Q ouipitl nl ihB IiIIb ubIb 
lnii]|) tvhiBh Inhlhllt iIib IIHDIIPAK ilunnl. 

U-OA-3 iMcnmlini PX BTAHT, BX llllllAK, l:X 
BTOP ilumili BiRBk IliB cnMBtpnntllnii Blunnl Inich, CBin 
tlni) niiB nl IIir Q uuipiMt in pn HiuH> Thli linnillinn 
olnckt IliB BtniB InidiBi, niui litu nuMBipnnilInu BibIb 
illinAl urbi hlpln At Ihu iRinB iIipb Him Blunnl IbicPbi 

BIB IBlOl» 

D-0A-»1 KByhoflrtJ'OunorrtiBiJ BibIu chBnyBi bib bhb> 
milBtJ liy IhB YRUN niul YBTOP il(|nnli dnukBil hy 
YCBIL 

P>-0A''0 Yr:lll) holili Ihu lutBl llmi nl Ihu BlyiiAl 
IaIcIiui Inv^ itnrinp •JbIa irnntiui- tinm pi’ m llAMi to 
iliBi IhB opjioilnp ilAiB cniinoi liu cIibhohI whllu Ihli 
it lAklni) plRCB. 

B-OA-0 Al Ihu unP of n ilnplB cyclu, Ihu NBCfl 
llQtiAl raiurni Ihu 0170A lo iho Ullu iIbIb, 



B-OA-7 MODE LATCHES 1 AND 2 
Q.QA-o liBtur in Iho tollowinu lahlnt> 



MODI! I.ATCII 1 
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MODI: CATCH 7 


AihlllH ciHillI hHW*iili 
U)>iili|iill thiiiiii liiim 
1. ADPH inlimt 1 !•> 1. APPil, 
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nmiilii. 
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RHAKR moil* Mrlii:liil. 


V3WII 
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MIO-WNIII IIAmiSMAKi; 
ItllClllI 


NUI' 
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Ml'Pidimini iihlitll oDimtri. 


VCAD 
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INT/RkT APPII moil*, mio 
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AO CONTROL LOGIC 



6a 



DSA nOUTINE 
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SorvIcQ 



MotiolOl70A 












MotiolOnOA 



Gntvicn 






3«WIRE HANDSHAKE MAN FWD 
OR I BREAK STATE MAN FWD ). For NCKD, NUP, YLEN 
Botlvlty for MAN BACK, refer to I NT MODE* 



B-BO 







Matlol8170A 



Sorvici! 






Burvico 



Mmlatin70A 




EXT ADDR MODE BREAK STATE WITH MAN FWD 



8-B2 






A6, A19 CONTROL LOGIC 



DSA nouriNE 
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BD AY CONTROL POD 1 B 464 - 66601 A earlier models 
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BD AY CONTROL POD 
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SERVICE SHEET Go LOCALIZER 
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8-6C-1 REPAIR PROCEDURES 

B-OC-1 Refer to 5 B-2C-1 for replncemetit of 
A 1 2 or associated front panel connectors. 
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HOir I 01 C.n CONNECIIOSS 
PtVEPSED OH SERIAL 
NgmrBs I7IPOOOIAS 
AHD mow 



HOU 7 01 f,B CONHCCTIONS 
PIVfRSlD OH SERIAL 
NUMBERS 17)9000170 
AND EE LOW 




A7 BD AY POWER SUPPLY 
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GRID 


REF 


GRID 


REF 


DESIC 


LOC 


OESIG 
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DESIG 
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F-3 


C20 


0-2 


MP2 


C7 


H-3 


C21 


J-2 


01 


C3 


F-4 


C22 


P-2 
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C4 


C-2 


C33 


P-2 


R1 


C6 
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C25 
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R2 
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C-3 


C26 


D-3 


R3 


CB 


D-2 


C3I 
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CO 
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CR4 
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GRID 


REF 
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REF 
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MODEL 0170A 



I 



|T 



EnnATA 

rioiiro 6-l» P#ao C-4 r 

KP17 locnted to HPIG should read HPIZ> 



On fable 6-2, change the Table of Replaceable Pants to md t 



FI 2110-0007 
MPt7 0400-0191 
A2C3 0100-1704 
AZC4 0100-0220 
A4U36, 37,41, 42 1020-1049 
ABHP4 4040-0763 



FUSE lA llOV 
should read HP12 
C-FXO 47UF 6V 
C-FXO Z2Ur IGV 
|C-nH0097 
should read AGHP3 



A6R1B» 

A6U10 

AGU19 

A6U31 



07B7-0433 R-FXD 3.3ZK IX 

1020-1367 IC-SN74500 

1020-1202 tC-DGTL SN74L510 

1020-1423 IC-SII74LS123N 



A7KP2 120B-0309 HEAT SINK-60300 

A19R9 0757-0200 R-FXD IK 1* .12BH F 



Delete t AIRIOI, 102, 105-100 

A2C4 0160-0576 
A4U41.42 1020-1492 
A4U56,67 

A7HP1 1205-0309 
A7HP2 0360-0535 
A7R45 

A19C1,2 0160-3074 
A19R13 



On Table 6-2, 15453A t 
Delete t AIR22,Z3 



On Table 6-2, 1S46G/56A t 

Add.t AIC22 0160-0576 C-FXO ,IUF 20X 50V 

Page 0-43, Service Sheet 2A to read r 

AZC3 47UF 
A2C4 2ZUF 



Page 0-46, Service Sheet 2c, change the layout as shown below t 




Page 0-47, Service Sheet Zc t 

Add C2Z connected between U2 Pin 3,4 to ground. 
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'MODEL 6170A 



ERRATA tCont,> 

Pag« 3»G, Ffgure 3-9, cimngo tim diagram for Z-wIrc haiidshake as shown below t 




Timing shown with 
DAV • neg.true 
RFD » poi.true 
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MODEL D170A 



MANUAL CHANGE I 

On Table 6>2» cheiigc the Table of Aeplaceible Parts to read ( 

A7C9 0100-06116 C-FXD 16UF CV lOX 

Delete t AICIU6 

On Table 6-2> IB4B2A> change the Table of Replaceable Parts to read t 
A1U3 1020-1416 IC-5N74LS14N 



MANUAL CHANGE 2 

; On Table 6-2, Replaceable Parts t 

I 

Add,( ABCIO 0160-3070 C-FXD .OOlUF lOQV 

' On Page 8-69> Service Sheet BA t 
. Add,t ABCIO connected between U1 Pin 10 and ground. 

' On Page 0-68* change the component layout as shown below t 




MANUAL CIIANGE 3 

On Table 6-2» Replaceable Parts t 



Addt 



AlUl 

A1U2 

AIU3 

A1U4 

AlUB 

AIU6 



Delete t A1J4,B 



1818-0914 

1B18-091B 

1810-0916 

1018-0917 

1018-0910 

1818-0919 



1C ROM 2KxO NflOS 
IC ROM 2KxB NHOS 
1C ROM 2KxD NKOS 
IC ROM 2Kx8 NHOS 
IC ROM 2KxB NHOS 
IC ROM 2Kx0 NHOS 







